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1. Executive Summary

This Report presents an evaluation of the feagihiali municipal Fiber-to-the-Premises (FTTP)
network in Seattle under a range of business atthtdogy plans.

Access to broadband is the most important infrasire issue of our time—for purposes of
economic development and competitiveness, innavatitealthcare, education, and
environmental sustainability. In less than a decddoadband access has become a necessity —
not a luxury. The City of Seattle (City) recogrszbe need for broadband and is deeply engaged
in evaluating means by which to facilitate it. @ssist the City, Seattle City Light (SCL) is
exploring ways it can assist given its charter apérating rules and regulations.

At the same time, municipal FTTP involves risk bath SCL and the City. Intertwined with the
risk, there may be a business case for SCL togyaate in the project, depending on the nature
and extent of that participation.

This Report was prepared by Columbia TelecommuioicatCorporation (CTC) in the Summer
and Fall of 2008 at the request of SCL. The gohthis Report are to:

Evaluate the various means by which SCL could gipgte
Identify and quantify the risk of each model forlS&hd the City
Identify and quantify SCL'’s business interests thal be served by this project

To evaluate feasibility, benefits, and risks, CT&viewed, in light of SCL’'s parameters and
circumstances, a range of business models thabusamunicipalities and municipal electric
utilities have pursued across the country and iropel To adequately evaluate these options,
CTC'’s staff of engineers and analysts undertookdhewing tasks:

Meet with SCL officials and stakeholders
Evaluate the current state of communications aftgrion the market
Conduct market research of Seattle residents asiddrses to :

0 Analyze satisfaction levels with existing servicemrd determine importance of

services to consumers

0 Analyze and quantify the potential market for n@wges

o0 Gauge public interest in City facilitation of FT Oeployment

o Explore feasibility of new models for fiber ownensh
Formulate strategies calculated to meet SCL’'s omtarmal needs and other business
interests
Formulate strategies involving various levels ofLSgarticipation to meet the business
goals of the Mayor’s FTTP initiative
Consider the risks of each of the identified sgegs, particularly in light of the results of
the market analysis
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Consider the business case for SCL of each ofiatified strategies
Determine and document the risk as well as thenlessi benefits for SCL of various
levels of involvement in a City broadband initiativ

1.1 Project Background

The City of Seattle has been evaluating the felsiloif a Public/Private Partnership to build and
own an FTTP network for the past several years.e Tty focused on the potential for a
Private/Public Partnership as a means of redudiegQity’s risk. The City has engaged in a
feasibility and exploratory process that is amohg first in the United States for a city of
Seattle’s size—with population in excess of 560,800 covering nearly 84 square mites.

In 2004, Seattle’s Mayor and Council convened &Tasce to evaluate the City’s “technology
future.” In 2005, the Task Force adopted a goat ¥ould bring true broadband to the entire
city by the year 2015. The Taskforce articulatsdrision in this way:

Within a decade all of Seattle will have affordaldecess to an interactive, open,
broadband network capable of supporting applicasicand services using integrated
layers of voice, video and data, with sufficienpaeity to meet the ongoing information,
communications and entertainment needs of thesciitizens, businesses, institutions
and municipal governmeft.

The Task Force Report concluded that Seattle woedpliire symmetrical (both upload and
download) speeds of 20 to 25 Mbps in the shoranoh 100 Mbps and more in the longer fun.

While the Task Force recognized the mobility besefof wireless technologies and the
important complementary role of wireless, the Tkskce found that only FTTP could deliver
the bandwidth and security necessary “to ensurtél&saroadband future®”

Significantly, the Task Force noted the dramatigat technology has had on the City's
development and nature. It further noted that ¢k laf true broadband competition could
relegate the City “to second tier status in terrhgsotechnological sophistication and [the City
could] lose its edge to cities that are better gposed to compete in the emerging global
economy.?

12000 Censusittp://factfinder.census.gov/home/saff/main.htndhg=en

2 Report of the Task Force on Telecommunicationsvation, May 2005www.seattle.gov/cable
3 Existing Seattle providers do offer products ihatude 20 to 25 Mbps download (one-way only) speed
However, the existing private communications infracture in Seattle is not capable of reliable syatrioal
100mbps service. FTTP is required to increaseatpfpeeds and to reach reliable speeds of 100 ivtymh
directions.
;‘ Report of the Task Force on Telecommunicationsvation, May 2005www.seattle.gov/cable

Ibid.

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 3

On the basis of these findin§jsn the spring of 2006 Seattle issued a Requestnfterest to
attempt to ascertain the interests and ideas wéfgrisector entities interested in partnering with
the City on an FTTP network. The City received more than 30 responses to &guést for
Interest, of which at least 10 were sufficientlyerresting and responsive that City stakeholders
interviewed the respondents during the fall of 2806

The broad and unexpected range of respondents ssgfeat, at that time, there existed
significant interest in the project among finansjemanufacturers, non-incumbent carriers, and
other parties.

Given the preliminary nature of the Request foelest, the source of financing was neither
specified nor determined through that process. oAting to City Department of Information
Technology (DolT) staff, however, there was sigufit interest on the part of the capital
markets at the time the Request for Interest wigmsed--and it was DolT’s perception that in
the credit and economic environment of late 200@&ncing was available for such projects.

In the wake of the Task Force’s work, Seattle Ma@oeg Nickels directed Seattle City Light
and DolT to investigate strategies by which to late deployment of FTTP. SCL
commissioned this Report as part of that investgat Mayor Nickels also directed DolT to
release a Request for Proposals to solicit propdsain the private sector for participation in an
FTTP project. DolT and SCL are currently workiogéther to determine the parameters of the
RFP.

1.2 Industry Background

The scope of Seattle’s efforts to spur FTTP deplayhis unusual for a large American city, but
not unique. For the past 15 years, American conitiegrhave considered building FTTP and
hybrid fiber/coaxial infrastructure to compete wekisting coaxial and copper networks owned
by commercial carriers. The majority of these ‘itnelds” positioned the municipality as a

® On the basis of the conclusions of the Task Fotie, City preliminarily concluded that it would “ban
infrastructure partner,” not a service providernatwork operator. Also based on Task Force coiarigs the
Request for Interest sets out the following par@nsefor the potential network: (1)“very high bandti with
maximum scalability;” (2) non-discrimination in &ement of providers of similar services as welirais treatment

of customers (such an approach is directly contraye tiering and pricing options the incumbertviders have
explicitly reserved for themselves); (3) respectdavacy rights; (4) servall homes and businesses, even if that is
achieved in a phased manner; (5) an “open acceksdfopn for multiple service competitors to “fuel
experimentation and innovation, lead to new appbos and services, lower prices and create mooéceb for
consumers;” and (6) an open device rule in whicstamers have the option of attaching any non-inpgidevice
(not only those sold or rented by the operatorhe Tity of Seattle Fiber to the Premises Broadbidativork
Request for Interest,” issued May 2006yw.seattle.gov/cable

" The City of Seattle Fiber to the Premises Broadb&fetwork Request for Interest, issued May 2006,
www.seattle.gov/cable

® The respondents interviewed by the City includel &8mmunications; Bechtel Telecommunications; Eiics
iTown Communications; Lucent Technologies; Nexthetestments; PacketFront Inc.; Qwest; US MetroNets;
Verizon; and Vulcan.
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voice, video, and data provider. The value prapmsipromoted in most of these overbuild
projects was consumer cost savings, focused iyital cable television and introduction of first
generation broadband data access.

This “retail-overbuild” model has succeeded in detgt of communities, primarily in small rural
communities that own an electric utility. Howevas, in any business, there is a life cycle and
transitions to new models are required to meet woess’ evolving needs and expectations.
Today, progressive communities are focusing onribed for higher speed connectivity and
greater consumer choice—not just on cable pricifiigese interests have spurred interest in open
access municipal FTTP networks. Over the past few years alone, other innovative
municipalities such as Portland, San Francisco, Rald Alto have begun evaluating whether
municipal, open access fiber is advisable and béagor their respective communities.

Our competitor nations in Europe and Asia (and tBeatcompetitor cities on those continents)
are increasingly adopting FTTP as the inevitabkseantial broadband medium. Significant
private sector and central government initiativ@sFTTP are underway throughout the Pacific
Rim and Western Europe. In addition, variationsmicipal FTTP projects are underway or
under consideration in numerous major European Asidn cities including Paris, Vienna,
Amsterdam, Stockholm, Zurich, Milan, Singapore, &fmhg Kong'®

High-bandwidth broadband is widely-recognized askey driver of future economic

competitiveness® and is also regarded as a facilitator of politidicourse and activity — the
most important medium for communication and expogessf political ideas since the advent of
television.

But private-sector networks are not meeting th@sgng demand for bandwidth and speed in an
affordable and timely manner. Though there areapeisector FTTP deployments underway in
some, limited areas of the United States, nonédaisngd or foreseen for Seattle. Neither Qwest
nor Comcast currently plans to deploy FTTP fae$itthroughout the City. The networks they
currently operate (and those for which they haveoanced future plans) cannot compare to
FTTP. Verizon is responsible for the major, prev&T TP projects underway in other parts of
the country. Seattle is not within Verizon’s seeviarea and, to our knowledge Verizon has no
plans to expand service, either through FTTP oerottaichnologies, to Seattle (though Verizon is

° In “open-access” or “wholesale” networks, thewwk owner leases capacity to retail providers, wietiver
voice, video, and data products to consumers. Rb®ort uses the terms to refer to networks thatvatompeting
service providers to compete over network infragtie at competitive prices, consistently applied.

19 These projects span a wide variety of models,irgnfyom municipal ownership to public/private paetship to
municipal attempts to stimulate private fiber bgildA number of these projects and their associatedels are
presented as case studies below.

™ The calls for greater broadband deployment coroenforganizations as diverse as the U.S. Chamber of
Commerce, AARP, the National Association of Chiefofrmation Officers, Google, and major equipment
manufacturers such as Nortel and Cisco--all of whieoognize that the United States’ position aschrelogical
and economic leader require networks that enaldetgrapplications such as teleconferencing, disteitd/remote
collaboration and development, and distance legrnin
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building FTTP in its existing footprint in eastsidRuget Sound communities where it is the
incumbent local exchange carriéf.)

Summary of Findings

Generally, this Report concludes that

SCL would be well served by constructing additioiifaér as necessary to support utility
automation efforts and by increasing the counthef fiber SCL is currently deploying.
These efforts would benefit FTTP deployment butther own, are likely insufficient to
attract a private investor to finance full FTTP ie1pentation.

The City of Seattle, not SCL, may be well servecekploring funding alternatives for at
least extending fiber to the neighborhoods. Saftastructure would likely increase the
potential of attracting additional private investthand enable pursuit of non-traditional
FTTP business models to bridge the “last mile’hi® home and business.

The business case for building fiber all the waghi® premises cannot be made on SCL’s
internal needs alone. Rather, the primary bersefes of FTTP are the City, residents,
and businesses of Seattle. SCL would be a secpbéaeficiary of the additional fiber,
but likely would not have immediate use for thestlanile” fiber to the home and
business.

Both the “retail” and “open access/wholesale” medir municipal FTTP in Seattle
entail risk with respect to recovery of capital akrating costs. The market research
does suggest that an FTTP network could attainfgignt market share, particularly in
Internet services, but there is still risk that 8nd@creases in market share or pricing
would lead to net losses.

Despite the cash flow risk, CTC’s market reseanthicates significant interest and need
for high-speed networking among Seattle residentk lausinesses—a need that is not
currently met by private carriers. The market aesle affirms that the City has
compelling objectives in encouraging FTTP deploytmand there exists a foundation for
investment in fiber. The market research suggistis Seattle residents and businesses
recognize benefits of high speed networking rangingm consumer choice to
competition to enabling innovation to facilitatiegnerging applications such as telework,
distance learning, and telemedicine. For exangle,market research demonstrates a

12 Historically, Verizon and the other incumbent Ibexchange carriers (such as AT&T and Qwest) do not
overbuild each other; in other words, they do noiidbnetworks that would compete in each otherssting
geographic footprints. We know of almost no exwest to this unstated practice, other than Verigdmlild in
Plano, Texas, a high-end Dallas suburb. Furtherizgn fiber buildouts are typically earmarked fagher income
neighborhoods and business parks.
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potential consumer gas, vehicle, and time savirfidgk9d million per year based simply
on enabling greater telework (rather than commuitongr fiber. These consumer cost
savings are in addition to an estimated potengéidliction of carbon dioxide emissions of
42.3 million kilograms per year.

The following is a description of the key findingurther detail and analysis are provided in the
body of this Report.

1.3.1 SCL’s Own Internal Needs Merit More Fiber, but Nad the Premises

SCL has an increasing need for robust communicaticapabilities to distribution and
transmission assets including substations, fieldcgs, and customers. In our estimation, SCL’s
key communications priorities would be well servied continued deployment of fiber to
distribution substation, for purposes of backhawe do not, however, see a business case for
FTTP based on SCL’s needs alone. Alternative, péretechnologies are adequate for SCL’s
“last-mile” connectivity needs—so long as robusefiin the core of the network is available to
adequately backhaul the transmissions from thdsenative technologies.

In summary, our analysis suggests that, for pupa$eSCL’s own needs, the utility would be
well served by constructing additional fiber astatied to support utility substation automation
efforts and by increasing the count of the fibas iturrently deploying.

Simply put, the business case for FTTP cannot bdensa SCL’s internal needs alone. Rather,
the primary beneficiaries of fiber to the neightmwt and FTTP are the City and consumers of
Seattle, not SCL.

1.3.2 Market Research Demonstrates a Need for Higher Bdband Speeds and Greater
Choice

The market research conducted for this Report atdgthat Seattle businesses and residences
are not satisfied with the status quo in the tedeeh cable television, and Internet markets. The
research also demonstrates that a majority belithee€ity should play a role in addressing the
shortcomings of the market structure: limited cheiof providers and lack of availability of
innovative products and services. Most signifiggnthe market research demonstrates that
competing for traditional voice and video markettghwould be very difficult for a new entrant
such as an FTTP operator. However, a significamtyet market exists for high-speed, high-
capability Internet/data services—a market thatetkisting providers are not meeting and cannot
meet, given the technical limits of their existimgtworks.

In summary, the following are the key findings loé imarket research:

Consumers value choice more important than bundling or purported
“convenience.” Both the residents and businesses surveyed congidenbility to
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choose services from a variety of providers morpartant than the “convenience” of
bundled telephone, cable television, and Intereetises. Incumbent cable and phone
companies have, in recent years, strongly promibtedonvenience benefits of bundling
(specifically, they claim that consumers want taldeith one bill and one provider only
for communications services), but the market resedemonstrates that consumers do
not prioritize bundling and are more interestedchoice of providers and choice of
evolving Internet-based voice and video alternative

A majority of respondents believe there is a roledr the City to play in addressing

the shortcomings of the broadband market. The market research demonstrates that 85
percent of Seattle residents believe the City shbalve some role in the development of
a broadband communications network. Sixty perbefieve that the City should install a
networK? and 25 percent believe the City should encouragyivate firm to build a fiber
network. Approximately 75 percent of businessedgbe the City should have a role
regarding broadband access. Fifty-five percenbudinesses believe the City should
install a network® and 18 percent of businesses believe the Cityldhencourage a
private firm to build a fiber network.

New providers can compete in the shrinking market dr traditional voice services
only with lower prices. Telephone/voice has become a commodity producta-in
market that is shrinking annually. The market aesle demonstrates that Seattle
businesses and residents are motivated to seléxt pooviders on the basis of price
rather than user features. This is quite commonature markets such that, for example,
service attributes such as voice mail are a cotiygetnecessity--not a distinguishing
feature. As a result, the only way to competeviice market-share is by offering lower
prices. Compounding the weakness of the voice etarkhe market research
demonstrates that the size of the residential laedharket is shrinking; a significant
share of residential consumers are using wireldssnatives as their only or primary
telephone connection.

Residential consumers are frustrated with cable telision options and pricing—but
these are not areas where new providers are likelyp be able to offer change.The
market research demonstrates that rising pricesfameéd bundling of channels have
resulted in significant consumer dissatisfactiothvziable television choices. Consumers
want lower prices and the choice of paying onlytfer channels they watch rather than
for hundreds of channels they barely use. But eeivants to the traditional cable
television market have limited (if any) flexibilityo meet these consumer demands.
Content-owners (such as Disney, ESPN, and othgrammmers) charge cable television
providers for the right to broadcast their programEhese payments have historically
increased substantially each year--and are the maiise of rising subscriber costs.
Further, the content-owners generally can set tevitis respect to (1) bundling of their

13 Forty-two percent a fiber network, 18 percent eelgiss network.
4 Forty-one percent a fiber network, 14 percentrmeiess network.
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channel with others, (2) what channel the programn, and (3) the percentage of all
subscribers that receive the program. These remeints have the effect of precluding
cable providers from offering “a la carte” programmand limit the ability to hold down
consumer costs.

The greatest market opportunity for a new entrant s Internet/data services. The
market research demonstrates that residential cogrsuare dissatisfied with the value of
carrier Internet services. Consumers are lookarghfgher reliability, greater capacity,
and faster speedsResidential respondents to the surveys demonsiratear need for
symmetrical (up and downstream) 100 Mbps, high cigygahigh reliability, unfettered
Internet offerings in a price-range of $40 per rhoit The market is currently not
meeting these needs—not only with respect to phaéalso with respect to symmetry,
speed, reliability, and openness. Frankly, itnikely that these market deficiencies will
be addressed absent City action, in light of thiestexy market structure, the legacy
copper and coaxial networks operated by Qwest aochddst, and the incumbents’
political efforts to protect old business model3he incumbent carriers around the
country benefit from lower, asymmetric Internetege which prolong the lives of their
cable television and telephone offerings by lingtithe ability of Internet-based
applications to meet consumer video and data needs.

1.3.3 The Risk of Various Fiber Plans Increases in Progmm to Ambitiousness and Benefit

The market and other research in this Report stighas a business case exists for SCL to
expand its fiber reach and count with relativelyidi risk, but that the more ambitious FTTP
scenarios entail greater financial risk for they@ihd SCL—even as they enable enormous direct
and indirect benefits for the City and consurérs.

To address the needs identified by the market relsend the goals set forth by the Mayor and
the Task Force, this Report investigates the righd rewards of five business/technical
approaches for SCL’s consideration. Section 7unhe$ a detailed comparative matrix of the
various options as well as discussion of finanasgects of each model. The following is a brief
summary of the analysis and conclusions.

15 Such residential offerings may seem like wishhihking to many Americans, but in major Europead Bacific
Rim cities, such prices and service attributesstmadard. Indeed, in Tokyo, approximately $45menth buys a
reliable, symmetrical one gigabit per second proeti®d times the speed discussed in this Sectiorb@Ado 1,000
times the speed of many broadband services in $ie U

18 This Report primarily addresses the quantifiableeda financial factors that are relevant to théeptial internal
business plan for the models under consideratlofs important to recognize that the business d¢asenunicipal
fiber networking extends far beyond the pro formeoime statements—indeed, such projects are undertait to
realize revenues but rather to realize the econamid community development benefits of next germrat
broadband infrastructure--such key items as comipeti economic competitiveness, small business tirow
environment protection, job creation, livabilitydueation, increased property values, and digitelusion. Given
the considerations at issue in this Report, theoRegddresses primarily the direct cost and reveaspects of the
business case for the alternative business models.
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1.3.3.1Infrastructure Participation Model: Expanded IntedrSCL Fiber

In this conservative model, SCL assists the Cityebyanding available fiber assets and adding
spare conduit during underground construction. S{iply expands the reach and volume of
backbone fiber it is currently building to connets substations and meet North American
Electric Reliability Corporation (NERC) requiremsnt For now, SCL plans to build fiber to
meet its own needs and to satisfy NERC requiremttsecurity. SCL could potentially
dramatically increase the fiber count in the newstauction at relatively modest incremental
cost. At the same time, SCL could add additiortzrffor its own needs, as it likely needs to
expand the reach of the fiber to meet its own egjiatgoals and objectives.

The increased fiber could prove an attraction farigate sector investor or operator. CTC'’s
engineers estimate that if the fiber count wereeased, a private sector FTTP provider could
lease that dark fiber and avoid approximately $8illion in construction costs. We estimate

that 144 additional fibers in the backbone netwwdkld help facilitate construction of an FTTP

network (or other kinds of communications distribnj.

In this model, these assets are made availableet@ity or other provider through a lease. This
model entails almost no risk to SCL or the City.

1.3.3.2Key Account Model: Modest SCL Fiber Backbone andkBéber Leasing

In this model, SCL seeks to offer dark filfeconnections, through a lease, to institutions and
businesses in Seattle. This model entails vetg lisk for SCL and the City, while still offering
technology advancement, infrastructure, future fange and encouragement for private sector
innovation. As a result, this model modestly fézies the goals of the City while still
minimizing risk.

SCL could lease the excess fiber and thereby redagceemental investments, so long as the
lease is structured so as not to violate NERC rements® Under the lease, SCL would
receive a revenue stream with very little risk assted.

This model requires a smaller capital investmeahttioes more extensive fiber deployment and
the available data suggest that SCL could realir@dest revenue stream from this model—at
the same time as meeting its own communicationsglsnemd reducing the cost of leasing
circuits.

7 Dark fiber refers to the lease of point-to-poiiltef strands. The lessee of dark fiber is respbmgdr adding
electronics to “light” the fiber.

18 Under NERC requirements, SCL must maintain physicaess to any strands in SCL routes, and prohduiess
to substations to non-SCL employees. In additg®l. may have to own all equipment located in tHestation.
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This model for fiber construction and leasing haerb successfully implemented by another
large city municipal electric utility for nearlydecade. A case study of this utility’s fiber |ewgi
experience is provided in Section 7 below.

Although some dark fiber exists in Seattle, thesexg providers are generally unwilling to lease
to new, competing providers or themselves to affek fiber as an alternative to their lucrative
provisioned circuits such as Ethernet.

Significantly, though this model will fill a markeacuum for selected business customers, it will
not address the needs of consumers and small kasmehroughout the City. Like the
infrastructure participation model, this Key Accounodel does offer some incentives for a
private provider to construct FTTP infrastructupef is unlikely to be enough to attract private
sector investment in FTTP because it does notfsigntly lower the costs of market entry. That
scenario (described in the options below) will éngaeater financial risk but also potentially
enable far greater long-term direct and indirectdbés to the community.

1.3.3.3Fiber-to-the-Neighborhood Model: Extensive SCL FiBackbone, Leasing

In this model, SCL or the City builds a Fiber-t@tNeighborhood infrastructure to lease to a
private provider. This infrastructure is financdough City funds or other non-SCL revenue
source. The private provider in return bridges ‘thst mile” to the home or business through
any of a range of options such as emerging wirelessnologies, investor-financed fiber, or
customer ownership (the “Equity” model in which samers purchase their own fiber
extensions and then are able to purchase compesiitvices over their own fiber).

Extending fiber into the neighborhoods could pravsignificant attraction to a private sector
investor or operator. CTC’s engineers estimateiftthe fiber (designed to support FTTP) was
extended into the neighborhoods, a private sectdiPHprovider could lease that dark fiber and
avoid approximately $135 million in year 1 constiog costs.

The City of Palo Alto is currently negotiating with consortium of companies for FTTP
financing, construction, and operations. Accordiognformation available as of this writing,
the City will be required to provide substantidder assets but not financing, although it may be
asked to guarantee the private Consortium’s investm

In keeping with the Mayor’s goal for this initialy the model has the potential to stimulate

private efforts to offer diverse, cost-competitigervices to residents and businesses. The
strategy creates a platform for broadband compatitind innovation by separating network

ownership from service-provision and by reducing ¢bst of deployment—eliminating the need

for private sector providers to build backbone ctivity.
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Even if no private sector investor offers to fufipance the FTTP network, this model can
facilitate competitive connectivity all the way tbe home and business through a variety of
mechanisms:

1.

“Equity” or “customer ownership.” As above, SCL, the City, or other entity would
deploy fiber deep into neighborhoods. Financingtloé last mile, however, is
accomplished in part with one-time connection feeflected from the property
owners who request that their homes be connectttetoetwork. If the City were to
fund the fiber to neighborhood implementation, S&huld be involved in the fiber
layer only—private sector entities are selectedoperate the network and offer
services to residences and businesses. This ezlalithat has met with some success
in Europe and that is under consideration for th€OBIA network of 16
communities in Utah.

Long-term migration to FTTP and interim increase of broadband availability
through complementary technologies The existence of the backbone fiber
throughout the City might stimulate private or pabinvestment in last mile
technologies such as wireless (or even incremé&fitaP) over time. A hypothetical,
phased infrastructure deployment is illustrate8igure 1.
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Figure 1: Hypothetical, Phased Technology DeploymérStrategy

Much of Phase 1 has already been accomplished hya8@the City through the Joint-Use fiber
and SCL’s other existing fiber. Schools, key isfracture, and City facilities are already
available over fiber. That fiber can be increasedount and reach to offer carriage to large
commercial users and potentially to carriers.

Phase 2 consists of significant additional fibemstauction, connecting business areas, key large
businesses (directly), and residential neighborbBoothis additional fiber would enable SCL to
realize a low-risk revenue stream through darkrfieases.

Phase 3 encourages deployment of last-mile wireledsnologies throughout the City — the
existing fiber enables the City to offer reliablereless and enables competitive providers to
lease high-speed capacity deep into the neighbdrhebere they can then bridge the last mile
with wireless, fiber, or other emerging technolagie
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Phase 4 deploys emerging last-mile Broadband owereRine”® and wireless technologies to
serve hard-to-reach neighborhoods and multi-dwgellimits, expanding the availability and
affordability of connectivity options.

Phase 5 results in the deployment over time of Fiid@tork to all residences and businesses.

1.3.3.40pen Access Model: FTTP Deployment and Leasingholié¥ale Services

In this model, which also involves City ownershiptloe “passive layer” of the network, SCL or
the City builds, owns, and operates fiber all treeywo the home and business. Retail providers
lease access to the infrastructure which they woseldliver retail services to consumers.
Financing of this network is secured through ideedi City funds or other non-SCL revenue
source.

This model requires less SCL involvement in operetithan does a “retail” model because it
does not require SCL to go into the business ofignag communications services itself. At the
same time, the model leverages SCL's consideraigbt-of-way knowledge and utility
maintenance capabilities.

This model does meet the objective of full FTTPIdgment but involves significant risk with
respect to recovery of project costs through ndtwerenues. There does not yet exist in a
major US city a case study or empirical data to alestrate the potential success of this model
relative to the risks of revenues failing to coespenses. The business case for this model is
based on its capability to enhance competition @malce and to enable the myriad economic
and communities benefits of a world-class infragtte.

1.3.3.5Retail Model: Municipal FTTP Deployment and Senirevision

In this model, SCL or the City builds FTTP infragtture and offers retail services to businesses
and residences. Financing of this network is sattinrough identified City funds or other non-
SCL revenue source.

CTC advises caution with respect to a retail FT€Rvork operated by the City or SCL. Neither
our market research nor the empirical data dematesthat the City or SCL can expect to obtain
and sustain the market penetration necessary fmsta retail mode®

reasible Broadband over Powerline (BPL) technokbgiee today limited to those that create a LocataAr
Network on the low-side of the distribution transfer. BPL technologies that are designed to praggagn the
medium voltage distribution system are in the expental stage and are not currently deployablgterpurposes
contemplated here. Further, the 26KV distributgystem used in Seattle may further limit the aplility of
Broadband over Powerlines.
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1.3.4 SCL Assets May Facilitate Private FTTP Deploymebut Caution is Merited

SCL, like many municipal electric utilities, ownssats in key locations that could greatly reduce
FTTP deployment costs for SCL or a private sectimmunications provider. Construction
costs could be reduced through use of such assétsea optics, communications conduit, utility
poles, and facilities.

In addition, projects such as the potential FTTBvoek may create opportunities for SCL to
cost-effectively deploy new assets through reabmatof economies of scale in shared
construction. New assets are built more cost-gifely if they are coordinated with other new
projects such as distribution system replacemenpgrades.

All of these strategies, however, merit great cautaind legal evaluation—to determine risks
with respect to security, cost recovery, and regwyacompliance.

1.3.5 SCL Should Preserve its Options with Respect tanddise Fiber

SCL currently meets some of its connectivity nebgsartnering with the City, schools, and
other institutions in a Joint-Use fiber-build thets demonstrated significant success and stands
out among government fiber projects around the tgunSCL owns a partial interest in the
Joint-Use fiber, which is located in the power spaa the utility poles co-owned by SCL and
Qwest. In response to NERC requirements for greateurity and control, SCL is in the process
of building wholly-owned fiber and moving its fisbased applications from the Joint-Use fiber
to the wholly-owned fiber.

To our knowledge, if SCL relinquishes its ownersimigrest in the Joint-Use fiber, there may be
a risk that the fiber could no long remain in thewer space on the utility polés. We
recommend that SCL retain ownership and day-tordamtenance of its share of the Joint-Use
fiber, even as SCL shifts to use of wholly-ownelgefi In this way, the Joint-Use fiber can
remain in the power spa@eon the poles and enable the other Joint-Usersritinue to use the
fiber in its current placement. In return, SCL Wbteceive lease payments. In the event that
the City and SCL do identify a private sector partinterested in the FTTP project, SCL’s
interest in the dark Joint-Use fiber can be leasetthat private sector partner for a fee, thereby

20 1tis important to note that the business casd-TorP is not limited to such easily-quantified medtas cash flow
and capital investment—rather, the business cassuth a network also includes the less quant#idiviancial
factors, including economic development, small bess empowerment, job creation, livability, enviremt
protection, education, increased sales tax andesate tax revenues, increased property value®ted factors
that measure the overall benefit of a next germratommunications infrastructure such as FTTP.

%L As is discussed below, CTC recommends that SCk specialized legal counsel on any strategies copisted.
22 Assuming minimal required make-ready, moving thietJUse fiber from the power space to the commafivns
space will cost approximately $4.5 million, justragch a building new fiber.
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preserving SCL'’s options and also ensuring thatfitber can remain in its placement in the
power space.

1.3.6 SCL and City Agencies Should Build Fiber Assets Nt Future Projects

Opportunities for cost-effective installation obdr arise each day as City and SCL crews work
in the right-of-way. At a minimum, the City and 56hould consider adopting a future-looking
policy to add to existing fiber and conduit infrastture at every opportunity to build up critical
mass. Every SCL and other municipal project hagptitential to provide long term cost savings
on communications infrastructure.

Conduit and fiber are the keys for future-proofitng City’s infrastructure. There is a low
incremental cost to install fiber or conduit duriagy capital improvement project or repair.
This expense is not just advisable for SCL butls® & worthwhile expenditure for all other
public agencies working in the right-of way. Wecommend the adoption of mutually-
agreeable, detailed specifications for installatddrconduit or fiber optics during any relevant
capital improvement project or repair, including:

Road construction or repair by SDOT

Sewer or water line replacement or repair by SPU

Electrical work by SCL

Sidewalk repair and replacement

Relocation to underground of aerial utilities bylS& any other entity

Other open trenching opportunities initiated byaté companies

Any other circumstance under which any City departtms working in the right-of-way

Immediate adoption of a conduit-fiber-placementatsigy would capture each of these
opportunities.

Similarly, the City and SCL should consider takadyantage of private sector work in the right-
of-way. For example, in the event of commerciatiea construction, the City and SCL could
simultaneously install fiber or conduit at far lans®st than if it undertook the installation itself

Alternatively the City and SCL could negotiate condr dark fiber during make-ready and
permitting processes. Every private sector prajche right-of-way offers an opportunity for

partnerships.

1.3.7 Fiber Holds Advantage over Wireless for Capacitycsrity, and Long-Term Cost

Fiber and wireless are frequently posited as comgeétchnologies, a common — but inaccurate
— perception. Neither can supplant nor competé e other; ratherthese technologies
inherently enhance and complement each othéwireless delivers mobility and fiber delivers
capacity and speed. In addition, wireless neduts:fifor purposes of reliability and speed, a
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wireless network requires a robust fiber optic deekbone that connects it to core resources, to
the Internet, and to other public networks. Higheless performance depends on backhaul over
a core fiber network and, correspondingly, a weelaetwork will deliver poor performance if
backhaul is inadequate, regardless of the qudliteowireless network itseff

Each network technology has its own distinct adages and challenges, but CTC finds that
fiber is a more flexible, future-proof, and capalikxhnology for purposes of the goals
articulated by the Mayor and by the Task-Force.

Figure 2: Wireless and Fiber Advantages and Challeges

Wireless networks provide mobility and flexibilityWireless PDAs, telephones, laptops and
other devices are increasingly popular and becorthegdominant conduit for using data and
voice services. However, wireless is limited ipaeaty and, as a result, these devices are not
ideal for key applications such as high-qualityeadimaging, enterprise IT functions, data and
IT recovery and backup, remote presence, distaareaihg, telemedicine, and media production.

2 In our analysis, the unsuccessful attempt to uspp@sedly) lower-cost wireless backhaul was onthefkey
reasons for the technical failure of many of thghkprofile municipal wireless initiatives of receygars.
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Wireless holds a benefit with respect to speedeigayment and flexibility. Once a wireless
service provider begins offering services, it cdd aapacity or coverage by adding base stations
and antennas. As a result, the wireless serviogiger can typically act and respond more
quickly than wired service providers newly enterargarea.

However, there are significant challenges in primgdeffective wireless service. Design
limitations such as power levels, spectrum avdilgbiand required data capacity require that
individual antennas or base stations serve limgtegs, such as one mile or less. This requires
the provider to expend resources and time in ptpthre base stations. The challenge of
deploying and managing wireless is also complicétadlicensed frequencies are used for such
technologies as WiFi—operations must be at lowevgvprequiring significantly more hardware
and powering in the field, and there is still riskcurrent and future interference from other
unlicensed users.

Further, when a wireless provider needs to migi@te more advanced technology platform, it
may need to re-engineer and redesign its entitersysA thorough wireless upgrade, as may be
required a few times per decade, may require theiger to replace a significant percentage of
its capital investment.

Fiber networks hold the advantage in capacity, stimess, and security. Fiber provides almost
unlimited capacity. Each single fiber optic strasdtheoretically able to duplicate the entire
electromagnetic spectrum available to all wirelessrs. In a practical sense, the capacity limit
is imposed by the capability of the electronics remted to the fiber. Further, capacity is
constantly increasing as technology improves. h&tdurrent time, each fiber strand is capable
of operating at hundreds of Gbps (gigabits per s@cavith off-the-shelf technologies—more
than 1,000 times the capacity of backbone wirelessnologies and 100,000 times the capacity
of the fastest, most sophisticated wireless sesvaésilable to consumers on PDAs and laptops.
These speeds will grow dramatically as new techgiefobecome availabfé.

Fiber is resilient and reliable. It can be armordt can tolerate falling from utility poles or
being pulled laterally by out-of-control vehicle&iber electronics can be configured to operate
in a fail-safe mode.

Fiber has a life of decades, assuming adequatetenaimce, and it can cost-effectively and
simply be scaled to dramatically higher speedseas electronics become available. Capacity
can be increased by upgrading the electronics atetidpoints, which may be hundreds or

2 Wireless speeds will also grow, but cannot keep Ap a matter of physics, each individual strahdptical fiber
offers the entire electromagnetic spectrum for us&€ommunications—comparable to the entirety ofeless
spectrum, most of which is not available for puhlie under Federal Communications Commission afithiyi
restrictions. Even if the entire electromagnetiectrum did become available for commercial wirglése laws of
physics dictate that this theoretical wireless cépavould still be less than the terabits per sec@Tbps) currently
available in one fiber optic cable with existingf-tife-shelf technology. Moreover, most of the uéss
communication would be limited by range and by dafesight, unlike transmissions over fiber. In #uboh,
substantial backbone fiber optic capacity wouldnbeessary to connect the wireless communicatiotersys its
core and to other networks.
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thousands of kilometers apart and kept in secudeanlocations. There is typically no need to
“touch” the outside fiber optic cables to add custos or capacity, and maintenance of outside
plant is relatively undemanding and, on averagexpensive.

There are significant challenges in fiber opticwak technology, especially in the high cost of
initial construction—particularly for undergroundstallation or where extensive make-ready is
required for aerial installation.

There are also limitations in the type of servities fiber can provide. Fiber connects only to
fixed locations. It may not be cost effective ktemd fiber to a location that will only be served
infrequently or temporarily.

1.3.8 SCL Should Seek Specialized Legal Counsel Regarding Strategies Considered

CTC recommends that SCL seek counsel regardingstmyegies considered for transfer of
assets to other entities (including the City oft8epand for any provision of communications
services under any of the models discussed irRigsort.

As CTC has discussed extensively with SCL, CTCads anlaw-firm and does not give legal
advice, and this Report does not purport to ofiedagnce or expertise on legal matters. CTC
recommends that SCL seek specialized legal cowmsahy strategies contemplated.

In the event that SCL contemplates transfer orelezsany of its assets to another entity in
furtherance of the FTTP project, SCL should seacisized counsel regarding legal restrictions
and requirements associated with utility releasasgkts to a third party, including to the City. |
is likely that such transfer is subject to Stat&\shington legislation, NERC requirements, and
other applicable rules and regulations. SCL’s neknagement and legal counsel should
evaluate how SCL could make those assets availbbtd safely and legally. To our
understanding, SCL may be restricted in its abtlitygrant free access to facilities, to allow co-
location or access to facilities such as subststitmallow physical access to hand-holes or other
fiber access points, and to finance or secure tegtree projects with electric revenues.
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2. Fiber's Potential to Meet SCL Communications Needs

As part of this study, CTC met with designated SGtaff®> to determine existing
communications needs and to assess how fiber-bpied communication services meet these
needs. This Section of the Report summarizes éyenetwork connectivity needs identified
during this process.

In summary, SCL has an increasing need for robasincunications capabilities to distribution
and transmission assets including substations] fieVices, and customers. In our estimation, in
the long-term SCL’s key communications prioritiesul be well served by deployment of fiber
deep into the neighborhoods of the City, for pugsosf backhaul. We do not, however, see a
business case for Fiber-to-the-Premises (FTTP)dbase SCL’'s needs alone. Alternative,
cheaper technologies are adequate for SCL’s “lal&*roonnectivity needs—so long as robust
fiber in the core of the network and deep into tieghborhoods is available to adequately
backhaul the transmissions from those alterna#gkriologies.

2.1.SCADA

To address growing supervisory control and datalia@tgpn and distribution automation needs,
SCL began planning a fiber network that connecthe# the distribution substations to the
operations center. The planned fiber to the distion substation eliminates the immediate need
to use SCL’s interest in the joint-use fiber—makih@gt fiber potentially available for a new
initiative.

2.2."Smart Grid” and Other Automation Applications

SCL has explored the use of broadband over power power line carrier, fixed radio, and
fiber-based alternatives to address its need farS@rid applications and other distribution and
customer automation applications such as:

advanced metering infrastructure (AMI)
automatic meter reading (AMR)

load management (LM)

outage management (OM)

demand side management (D3R1)

% Discussions were held with Ms. Carol Butler, MricECampbell, Mr. Rob Collins, Ms. Carol Dickinsohlr.
David Docter, Mr. Patrick Gallagher, Mr. Franklim,Land Mr. Roy Lum.

%6 Over the past few decades, the operation and marmageof the electrical grid in the United Statesiamed
relatively unchanged. The wide-spread August 2€1@8trical outage in the Eastern U.S. highlightsdlvastating
impact of an electrical service loss and the cotmtrulnerability in this area. In addition to theed to address the
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In the examination of the applications requiremer8€L determined that a broadband
connection (Broadband over Powerline or FTTP) isrequired to support Smart Grid or other
customer automation applications. In fact, vendavducts that interface with FTTP or a
consumer provider broadband connection are, at cilmeent time, more expensive than
Broadband over Powerline, Power-Line Carrier, aligédbased products. Another factor
militating against broadband products is that tliflecéveness (performance and cost) of
automated metering infrastructure requires conaecbf all customer meters in a given
geographical area. Even the inability to conneciQ percent of meters in a geographical area
reduces automated metering infrastructure benefits.

Given these conditions, SCL staff determined th@t Should seek a radio communications
automated metering infrastructure solution -- eéfl TP were available throughout the City of
Seattle and available to SLC at no cost.

2.2.1. Examples of Industry Smart Grid and AMI Deployments

Many utilities—investor-owned, cooperative, and meipal—are in the early stages of planning
and deploying Smart Grid technologies. For exampbific Gas and Electric is deploying a
Power-Line Carrier network that enables a rangecudtomer and distribution automation
applications. The Pacific Gas and Electric stratesgto capture early benefits with existing
technologies and vendor products.

A more far-reaching example is Xcel Energy’s citiglev“Smart Grid City” effort in Boulder,
Colorado. The pilot project provides “an internal showcase of Smart Grid possibilities ...
[and] a comprehensive demonstration of an intalliggid community.®®

The city-wide pilot incorporates a range of custoarad distribution automation applications. In
particular, the pilot includes “Smart Homes” th#fea

consumer-added green power sources (solar, wind)
customer interaction with Xcel Energy

smart thermostats, appliances, and in-home codénates
real-time and green pricing signals

nation’s exposure, we are faced with sharply ridire} prices and growing environmental sustaingbiisues. As

a response to economic, reliability, safety, andirenmental concerns, the electric industry is le process of
developing and implementing “Smart Grid” or “Moder@rid” strategies. For more information, see
www.netl.doe.gov/moderngrid/. For further informoat

2" SCL operates a 26KV distribution system, unlike typical 12.5 KV. Power-Line Carrier and Broadiaver
Powerline vendors indicate that their standard petsl require modifications to operate on a 26KMritigtion
system. This fact greatly reduces the cost -effengss and performance of Broadband over PoweatidePower-
Line Carrier technologies for SCL.

% Michael Lamb, Xcel Energy, “Xcel Energy’s Smarti©sCity—Moving an Industry,” presented at Wisconsin
Public Utility Institute seminar, April 29, 2008.
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plug-in hybrid electric cars (charging and grid igyyestorage)

An integral part of the Xcel Energy pilot is theeusf Broadband over Powerline for
communications to participating households andrasses.

2.2.2. The Need for Fiber to Backhaul Smart Grid/Automato

Although in the examples above fiber is not spealfy mentioned as an enabling technology,

fiber drives robust and secure communication ttridigtion substations and is an essential need.
Fiber is a critical, growing component of facilitey customer and distribution automation/Smart

Grid technologies.

SCL is in the process of implementing a radio-basetbmated metering infrastructure pilot
using Cellnet's 900 MHz radio network. The pilstlocated in South Lake Union. If SCL
pursues an implementation of a mesh radio autonmagtdring infrastructure technology beyond
the pilot, the future need increases for SCL toeh#&iber access to automated metering
infrastructure data concentrators (radio nodeggighborhoods.

Table 1 demonstrates how the media required to len8mart Grid applications require
substantial backhaul connectivity—preferably fiber.

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light

Page 22
Table 1: Smart Grid Opportunities for Fiber
Smart .G”d . Vendor Example Backhaul Demarcation Location

Communication Media

Power Line Carrier (PLC) | Aclara (TWACS) Distribution Substation

Broadband-over- Current Technologies Distribution Substation

Powerline (BPL)

Point-to-Multipoint Radio | Sensus Systems Data collection nodes (base station)
which covers a 2 to 7 mile radius

Meshed Radio Silver Spring Data collection nodes—2 to 4 per
square mile (mesh nodes placed to form
a grid with 500- to 2,000-foot spacing—
one data collection node is required per
four to eight mesh nodes)

Fiber-To-The-Premises Tantalus Systems Requires fiber drop to customer

(FTTP) premises

Consumer Broadband MuNet Not required

Connection

Note: These vendor examples are just examples—not a complete list, vendor endorsement, or recommendation of the use of the
communication media.

2.3. Security

SCL must follow North American Electric Reliabilit@orporation (NERC) and other security
requirements. When compared to leasing optioresutie of SCL-owned and maintained fiber
increases the security and control SCL has ovesithemconsumer and system data.

Although SCL indicates reluctance and concern teesing services from a provider, so long as
SCL controls the physical access to the fiberait position itself to offer dark fiber to other
entities.

2.4. Potential Savings Available from Replacing Leased i uits

SCL currently addresses its connectivity needs dnynering with the City, schools, and other
institutions in a Joint-Use fiber-build, operatiagnobile radio system, and leasing services from
Qwest and other providers.

SCL is in the process of deploying new fiber toleatits substations. SCL has determined that
the benefits of this strategy (cost avoidance Iplaeng leased circuits, increased security
through elimination of telephone modems, and irssdareliability) exceed the cost of
constructing the fiber.
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2.5.0Other Considerations

Fiber not used to support core electric utility sussnd applications will likely take a lower
priority in terms of repair and maintenance. Td¢abee priorities, additional staff dedicated to
non-electric infrastructure is required.
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3. Potential for Leveraging SCL Assets for FTTP

This Section of the Report documents SCL’s existiffgastructure so as to evaluate whether
existing assets can be leveraged for future filbejepts. Unless otherwise noted, all data in this
Section are based on information provided by S@ff 8t meetings with CTC.

CTC’s experience demonstrates that municipal etectiilities frequently own assets in key
locations that greatly reduce network deploymenstcofor the utility, City, or other
communications provider.

SCL has invested in communications infrastructure ia skilled staff—for networking, outside
plant, operations, and planning. In summary, S@hmunication assets include:

Fiber optic cable

Communications conduit

Utility poles and attachments

Facilities such as distribution substations
Communication towefg

Projects such as the potential FTTP network mayatereopportunities for cost-effective
deployment of new assets through realization ohenoes of scale in shared construction. New
assets are built more cost-effectively if they aoerdinated with other new projects such as
distribution system replacement or upgrades.

3.1. Infrastructure

Through master planning, project coordination, ¢amsion, and asset management, SCL has
amassed a significant amount of communicationgstfucture, some of which could potentially
be leveraged for a private or public FTTP projess SCL has noted, great caution is merited for
purposes of security and regulatory compliance.

3.1.1 Fiber Optic Cable

SCL is considering vacating its portion of the ddise fiber after completing construction of the
fiber to connect SCL distribution substations. Tuent-Use fiber may offer some value to a
potential FTTP provider, but it's important to naeme of the limitations associated with this
fiber:

29 cTC recommends that SCL seek counsel regarding tegtrictions and requirements associated withityuti
release of assets to a third party, including eQity.
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Some segments have low fiber strand count--of thdikker segments in the joint use
fiber, 16 have 12 or under fiber strands; 15 ha¥/€128 strands; and 16 have 48 strands
Some of the joint-use fiber is located in locatiarisere SCL likely cannot sell or transfer
ownership

If SCL were to transfer ownership, it (or the newner) may be required to vacate fiber
entering a SCL substation and add a bypass

Another significant potential fiber asset is tharpled fiber backbone connecting each of SCL’s
substations. For now, SCL plans to build fibenteet its own needs. In the future SCL may
need to expand the reach of the fiber to meet W& goals and operating requirements.
Significant additional fiber can likely be addedaatively low incremental cost as necessary.

3.1.2 Conduit

SCL does not have spare conduit for fiber optidecalio assist in fiber deployments, SCL may
consider installing spare conduit in conjunctiorthadistribution system upgrades and repairs.
The long-term benefit of having spare conduit aldé is much greater than the incremental
conduit costs in new construction or repair prgect

3.1.3 Facilities

The value of SCL facilities such as substationa 6T TP provider is limited. SCL security at
substations appropriately precludes access at tibstations by non-employees. NERC
requirements may also preclude any non-SCL owneadpetent from being located in the
substations.

3.1.4 Communications Towers

Over 70 antenna sites have been constructed ortra@dmission assets, communication towers,
and wood poles. Those sites primarily serve dedines. Annual revenues to SCL from antenna
sites exceed $900,000.

There has been an increase in requests for podssaower the past years, some of it as a result
of the expanding broadband wireless network anckased interest in WiFi and other wireless
projects. Maintaining aesthetics, minimizing ndéigthood complaints, complying with zoning
requirements, maintaining worker safety, and maimg consistency in pole attachment
charges are important considerations in SCL'’s aratepproval process.

For a private sector FTTP provider, access to comcation towers is of relatively little interest
and is unlikely to serve as an important incentovenvestment.
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3.2  Staff Resources/Expertise

SCL personnel are constructing, maintaining, angpetting a variety of communications
infrastructure used to support electric utilitywetks™ throughout the SCL service area. They
represent an important form of value for SCL, whaan leverage their expertise to plan and
guide future fiber optic communications projec&CL expertise includes:

Construction Oversight and Inspection
Communication Integration

Fiber Monitoring

Accounting

Fiber Maintenance and Repair

SCL maintains significant internal expertise bike Imost electric utilities, finds that technical

and line worker staff availability is limited. Ra for future communications projects must
recognize that SCL and all utilities face diffigufinding qualified employees just to fill open

positions in SCL'’s existing business areas.

3.3  New Capital Improvement Projects

SCL is currently considering a range of capitakemnsive projects. Opportunities for cost-
effective installation of fiber arise each day &LSrews work in the right-of-way. Each new
capital project offers the opportunity to add tastérg fiber and conduit infrastructure to build
up critical mass for a future FTTP project or foeeting SCL's own needs. There is a low
incremental cost to install fiber or conduit duriagy capital improvement project or repdir.

SCL’s potential upcoming capital improvement pregea order of priority, include:

1. Distribution system upgrades. The electric distribution system is in need of
considerable work, including pole and feeder regtaent. During any pole or route
changes consideration can be given to help enswess in the communication space is
available for a future FTTP providéf.

2. Substation fiber. SCL is building fiber between its substationss i8 discussed above,
increasing the strand count would entail smallenoental cost and would enable leasing
of strands without impacting SCL needs.

3. Outage management.SCL plans to upgrade its outage management satarad links
to automated metering infrastructure and Smart &piglications.

%0 SCL uses the term “network” to describe its eleatrdistribution system.

31 This policy would be advisable for SCL but also &i other public agencies working in the rightvadly. As is
discussed in Section 1 above, we recommend thetiadopf mutually-agreeable, detailed specificatidns
installation of fiber optics during any relevanpital improvement project or repair.

32 SCL cannot reserve fiber in the communicatiorcepa
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. Automated Metering Infrastructure (AMI) and Smart G rid. Over time as automated
metering infrastructure and Smart Grid technologiesdeployed, SCL may benefit from
having fiber access in selected neighborhoods. kiNgrwith a private sector FTTP

provider to realize efficiency of scale may redunplementation costs for both SCL and
the FTTP provider.

. Energy Management System (EMS). This upgrade has no impact in encouraging an
FTTP deployment.

. Supervisory Control and Data Acquisition (SCADA). This upgrade requires SCL to
have fiber access to each substation.

. Automatic Generation Control (AGT). This upgrade has no impact in encouraging an
FTTP deployment.
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4. Technology Models and Risk Assessments

This Section of the Report describes and evaluaesignificant differences between fiber and
wireless technology. The Section attempts to dasceach medium’s advantages and
disadvantages relative to the other, and makesabe that they do not supplant or compete with
each other; rathethese technologies inherently enhance and completreach other

Wireless networks provide mobility and flexibilityA wireless network can be ubiquitous and
available to any authorized user with a compatitdice. User devices are varied and
increasing in performance, popularity, and usefgdne A typical wireless personal digital

assistant (PDA) device is simultaneously a teleph@m Internet access device, email client,
camera, address book, location system, word procespreadsheet, audio player, and video
player.

Wireless PDAs, telephones, laptops and other dedoe increasingly popular and becoming the
dominant conduit for using data and voice servicewever, these devices are not ideal for
some applications, such as high-quality video, imggenterprise IT functions, data and IT
recovery and backup, remote presence, distanceirgartelemedicine, and media production
(Figure 3). This is because many of these apjicatrequire more processing power or larger
interface devices than are available or practica small device. It is also because many of the
applications are fixed in location and do not banfedbm the mobility benefit provided by the
PDA. Wired fiber optic networks provide functionadlvantages in capacity, robustness, and
security.

Figure 3 illustrates the complementary, as oppésaesbmpetitive, aspects of wireless and fiber
technologies.
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Figure 3: The Complementary Natures of Wireless andriber Technologies

Further, a reliable high-speed wireless networluireg a robust fiber optic core backbone to
provide connectivity to core resources, to therlmdg and to other public networks. A fiber
optic network can provide the wireless network wittks to those resources at any speed and is
scalable as the wireless network grows in capgbdind need. A well-designed network
architecture links a robust, redundant fiber nekweith wireless networks at multiple points and
over multiple paths and ensures that the wirelessark is available and able to grow as more
antennas are added.

4.1.Relative Advantages and Challenges of Wireless arkiber

41.1. Advantages and Challenges of Wireless

Each network technology has its own distinct acages and challenges (Figure 4).

Speed to Deployment and Flexibility Once a wireless service provider begins offering
services, it can provide services to fixed mobiletomers. It can add capacity or coverage by
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adding base stations and antennas, and it camatlypprovide significant value without directly
causing a high impact on miles of public right aiyw As a result, the wireless service provider
can typically act and respond more quickly tharediservice providers newly entering an area.

Figure 4: Wireless and Fiber Advantages and Challeges

Design Limitations. However, there are significant challenges inviglog effective wireless
service. Design limitations such as power levejgectrum availability, and required data
capacity require that individual antennas or basgaosns serve limited areas, such as one mile or
less. This requires the provider to expend ressuand time in placing the base stations.

In order for the network to be effective, each bsts¢ion requires power, backup power (such as
generators and batteries), a tall structure for mting the antennas, coordination with other
wireless providers for interference, aesthetic catibygity with the surroundings, connections to
the Internet and core network, and secure accesgettacility. The provider must address the
concerns of the community and the zoning autharitieThe provider must typically pay
significant rental fees. Every time the providessides to improve coverage quality or add
capacity, it must face these challenges in planig facilities.
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To serve customers who are indoors, providers nmgstase the density of their base stations
and/or add facilities inside buildings, such asrouells or picocells.

The challenge of deploying and managing a wiretetsvork may be greater if an unlicensed
technology, such as WiFi, is used. While the ptexidoes not need to obtain an FCC license, it
must operate lower-power equipment in accord WiliCFequirements. This requires the use of
significantly greater densities of antennas, tylpjoane for each street block. In addition to the
challenge of placing and powering the devices,sewwice provider must accept and cope with
all existing and potential future interference frother users of the unlicensed frequency band.
It must have a technique to ensure that sufficieta bandwidth is available at the many antenna
points and to address the unique capacity andénézrce problems at each antenna site.

Costly Upgrades and Migrations to New Technologies Finally, when a provider needs to
migrate to a more advanced technology platforrmaty need to re-engineer and redesign its
entire system. Antennas, receivers, and trangsitbay become obsolete, and spacing between
base stations may need to be changed. Power akibdre connectivity may need to be
upgraded. A thorough wireless upgrade, as magdpained a few times per decade, may require
the provider to replace a significant percentagisatapital investment.

4.1.2. Advantages and Challenges of Fiber

Capacity. Fiber optic technology provides almost unlimitagpacity. One way to consider the
potential of fiber optics is that each single filogtic strand is theoretically able to duplicate th
entire electromagnetic spectrum available to ateless users. In a practical sense, the capacity
limit is imposed by the capability of the electromiconnected to the fiber.

Scalability. That capacity is constantly increasing as teldgyimproves. At the current time,
each fiber strand is capable of operating at hudsdod Gbps (gigabits per second) with off-the-
shelf technologies (Figure 5). This is over 1,G00es the capacity of backbone wireless
technologies and 100,000 times the capacity offdbtest, most sophisticated wireless services
available to consumers on their PDAs and laptops.
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Figure 5: Current Technologies Support over a Millon Gbps in a Conduit Bank and
Will Scale Further in the Future

Flexibility and Capability to Serve Multiple Providers. Each cable contains potentially
hundreds of strands. Each underground cable cosgsiem has several cables, potentially
dozens, located in separate conduits. As a resally separate service providers can participate
in a single conduit system. Even providers thahdbown their own cables or fiber strands can
lease discrete capacity from another service pssvidCapacity is available in the form of
separate wavelengths, channels, and virtual prinatievorks (VPNs) and can therefore be
secured from the other users and guaranteed atieutar quality of service.

Resilience and Reliability Fiber optic cables can be armored and are easili They can
tolerate falling from utility poles or being pullddterally by out-of-control vehicles. Fiber
electronics can be configured to operate in adafié mode. If the fiber is installed in a ring or
mesh topology, the communications can automatically instantaneously fail over to another
route.

Low-Cost Maintenance Fiber optic capacity can be increased by upgrathe electronics at

the endpoints. Depending on the technology andydeaseed, electronic equipment may be
dozens, hundreds, or thousands of kilometers aparkept in secure indoor locations. There is
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typically no need to “touch” the outside fiber @ptiables to add customers or capacity, and
maintenance of outside plant is relatively undenrandnd, on average, inexpensive.

High Cost of Construction. There are significant challenges in fiber opttwork technology,
especially in the initial construction. Althouglowler impact construction techniques are
emerging, there is still typically a need to pemfotboring or trenching to install fiber
underground. Overhead installation requires spacetility poles. Fiber optic construction can
be disruptive, especially if there is no undergwonduit present and the area is served by
underground communication utilities. Fiber netwsorkust be permitted to be in the local right
of way and use space in that right of way. In &ddj fiber networks are vulnerable to
underground digging, chewing by animals, fire, aadhage in cable pathways, for example, in
buildings or transit tunnels.

Service Limitations. There are limitations in the type of serviceat thber can provide. Fiber
connects only to fixed locations. It may not betceffective to extend fiber to a location that
will only be served infrequently or temporarily.

4.2.Capacity Needs are Constantly Expanding

The needs of communications users in residencethandorkplace are constantly widening and
increasing. A typical household has many more aesvithan were even conceived of in recent
years (Figure 6). The diversity and needs of thdeeices will to grow as more people

telecommute and require the capabilities of thekplace at home. This is true even as
particular devices begin to use “compression” ariero smart techniques to reduce the
bandwidth needed for any particular use.
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Figure 6: Current, Widely-Used, Home-Based Broadbad Applications

Demand will grow as health care becomes more ceasiti/people age, increasing the potential
benefit of telemedicine to homes and remote clinick will grow as information and
communications technologies become part of a glydtesave energy and reduce pollution.

Many of these applications requsgmmetricaltwo-way) bandwidth of one or more million bits

per second (Mbps). While some broadband wirelessigers can provide this speed in the
downstream direction (from the network to the usbrpadband wireless technologies do not
currently provide this stream in both upstream amvnstream directions. As a result,

interactive applications like telemedicine, digkaeo, gaming, and backup of files and data will
perform poorly on most broadband wireless networkis. fact, some broadband wireless
providers limit customers’ ability to use theseveémas on their networks.
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Figure 7: Typical Symmetrical Bandwidth Requirements

4.3.Both Wireless and Fiber Can Scale but Fiber Always$iolds the Capacity Advantage

Communications equipment is big business, and relses and manufacturers are constantly
improving both wireless and fiber technologies. asesult, both can be expected to grow in
their capability to offer more speed and capacity fact, it is likely that in future year’s
broadband wireless technology will provide suffiti®idirectional capacity for the applications
in Figure 8.

However, fiber optic technology will also improve performance in those years. A technology
roadmap demonstrates the qualitative improvementapabilities of off-the-shelf technologies
since the early 1990s (Figure 8).
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Figure 8: Wireless and Fiber Performance Roadmap

In all cases, the capacity of a service over alsiqmir of fiber optics was 50 or more times the
capacity of comparable wireless links and servicdhis gap will likely remain. In coming
years, we anticipate the development of advanceélegis technologies, including adaptive
antenna¥, using multiple simultaneous wireless transmisgiontes, advance spectrum reuse
techniques, and point-to-point laser optical tetbgies. At the same time, fiber optic advances
will likely include faster electronics, a wider ganof wavelengths, and optical switching.

The analysis is similar with respect to availablgeless technologies. Figure 9 provides
examples of broadband wireless and wireline teauie$, including licensed, unlicensed,
private, and carrier technologies. Because thaahatapacity available to a user will vary
according to specific circumstances, the capa@tghown as a range for each technology.
Figure 9 also indicates the capacity required fgical applications, from text to advanced
multimedia.

# Including multiple input multiple output (MIMO) &nnas
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Figure 9: Wireless and Fiber Technology Roadmap

4.4.Wireless Performance is Physically Limited by Scare and Costly Electromagnetic
Spectrum

All wireless devices use the electromagnetic spettr The spectrum is shared by a wide range
of users and devices. Most of the spectrum isgasedi to particular uses by the Federal

Communications Commission and by international exgpent (Figure 10). Commercial licensed

spectrum bands for voice and broadband servicdsdac’00 and 800 MHz, 1.7, 1.9, 2.1, 2.5,

and 3.5 GHz. Popular unlicensed bands includeNdia@, 2.4 GHz, and 5 GHz.

Figure 10: Spectrum Allocation
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Higher speed services typically use the higher ueegy spectrum. The higher frequency
spectrum typically has broader channel widths dmeftefore is capable of providing more

capacity. Lower frequency spectrum typically ohs smaller channels available, but has the
advantage of penetrating buildings and materiats rast requiring as much of a direct line of

sight.

Examples of wide channel widths are tens of MHzlalbke in the Advanced Wireless Spectrum
and former “Wireless Cable” spectrum. The actuapacity (speed) available will vary
according to specific conditions and the technolaggd, but a reasonable estimate is that the
maximum available speed from current technologyighin an order of magnitude of the
spectral width of a channel. Therefore, tens of 2aMef spectrum in a particular large
communications channel can conceivably, theordyicpfovide the wireless users in particular
area with hundreds of megabits per second of agtgempacity.

The available speed can be increased by narrowmgvireless beam to smaller areas, and even
particular users. Technologies can exploit mutigimultaneous paths between the two
endpoints of communications. They can transminirdtiple senses of polarization. They can
use sophisticated coding techniques to maximizetsgesfficiency.

Depending on the outcome of a pending FCC procgedore spectrum may be opened up to
unlicensed “secondary” broadband use through ad¢oassused television channels (also known
as “white spaces”). A new generation of ultrawigeth wireless uses very large channels at high
frequencies, but must operate a low power to niarfiere with other users—which limits the
technology to short range or point-to-point use.

Nonetheless, even if the entire electromagnetictsp®m were to somehow simultaneously
become available for particular wireless uséms, laws of physics dictate that this theoretical
wireless capacity would still be less than the béiaper second (Tbps) currently available in
one fiber optic cable with existing off-the-shattinology Moreover, most of the wireless
communication would be limited by range and by 4oiesight. In addition, substantial
backbone fiber optic capacity would be necessappotmect the wireless communication system
to its core and to other networks.

4.5.A Coordinated Fiber Optic Network Design Can Provice Capacity for Dozens of
Separate Service Providers and Spare Capacity

There are many potential strategies for deployifigex optic network in the public right of way
that maximize the long-term value and minimize pla¢ential for future disruption. One is to
construct a high-capacity conduit bank connectemhdaholes at regular intervals according to a
standardized design (Figure 11). The primary mkashan turn connect to lower-capacity
conduit connected to residential or business sergirops or to wireless infrastructure. Small
manholes or handholes can be managed by partisalaice providers for their proprietary
access and service to particular customers.
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This type of strategy will enable several providardeverage a single construction project. It
will also provide capacity for other providers tater at a later time at a relatively low cost and

with minimal impact on the public right of way. Te effective, this strategy must be followed
by all City departments, not just SCL.

Figure 11: Long Term Value Conduit Installation Strategy

A structured, standardized plan to install fibetiopnfrastructure, either as part of a citywide

strategy or as a required activity in coordinatigith road construction or maintenance, can

create high value for residents and businessesh &aridor could be reached by multiple wired

or wireless service providers using a range ofriess models, from operation of conduit, to

operation of fiber cables, to operation of fibeastls, to lease of services over the fibers (Figure
12). Government entities can obtain and provideejausing the fiber and conduit to connect

traffic management infrastructure and manage iesliand mobile staff.
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Figure 12: Structured Fiber and Conduit Design Provdes Flexible Capacity
Citywide

This type of strategy extends the level of raw camitations capability in the most “wired”
parts of the world to every served corridor. Wiaattl wireless service providers can serve a
region without risk and difficulty of outside plaobnstruction. There will not be a “last mile,”
because there will not be a physical bottleneakxtending communications services.

4.6. Wireless Network Performance

Ultimately, network performance is affected by anter of factors beyond simple RF coverage
and the ability to connect at a particular dat&.raParticularly for portable client devices or
client devices installed in vehicles, perceivedamek reliability and performance is affected by
the ability of the network to facilitate “hand-dffas the device travels between the coverage
areas of different base stations or wireless aqoesds. The hardware must facilitate this on a
rapid basis, even when network authentication orygtion is required.

Another critical factor for performance is the &pibf the network to prioritize certain types of
traffic, such as voice or video, to ensure a minmmlevel of Quality of Service for these
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sensitive services. In a mesh network, other kayopmance factors include: 1) the ability to
minimize the number of mesh hops that add transoms&atency and reduce effective

throughput, or mitigate these effects through tee af multiple radios and channels for full-

duplex transmission in the backhaul that is indepeh of client access; and 2) the ability of the
mesh network to route traffic over the best “hod ideally efficiently balance traffic loads

over numerous paths through the mesh.

There are a wide range of factors that determiagodrformance and effective coverage area of a
two-way digital radio system. Every wireless conmications transmission starts with a certain
level of signal power, which is boosted by antenaas reduced (attenuated) by cabling,
connectors, transmission distance (free space lasd)obstructions (trees, walls, windows, etc.).
At the receiver, a certain minimum level of signalist be received in order for the data to be
received and decoded. For a given point-to-pank, lall of these factors can be accounted for
to approximate the possible range of a system.

Unfortunately, in a mobile wireless environmentitam factors are variable, including physical
obstructions. To further complicate matters, amibisources of radio energy (power lines,
electronic appliances, etc.) and other radios udimg same frequency bands can cause
interference, reducing the “cleanliness” of theereed signal and thereby reducing the signal-to-
noise ratio of the received signal. Moreover, algrcan scatter and bounce off nearby materials
creating reflected signals that arrive at the nemremt different times, which can be another
source of interference (multipath fading).

Of course, if cost were not issue, all of theseblenms can be overcome by significantly over-
engineering a system. As that is not the casayreal-world deployment, there are a range of
factors to consider during the initial design plagnthat have an influence over the system
performance, coverage, and cost. These factoltgdiec

Frequency selection and availability

Physical antenna mounting and support assets
Maintenance requirements

Security considerations

The following contains guidelines for design plamgrelating to these key factors. We note that
these guidelines are not design specificationsdaseextensive field surveys and testing, as is
necessary prior to finalizing a design, but rather consistent with our experience and typical
industry practices. Moreover, these guidelinesradependent of any specific vendor solution.

4.6.1. Frequency Selection

The frequency of the transmission greatly detersthe manner in which physical attributes of
the desired coverage area, such as terrain elayatees, and building obstructions, impact
system performance. Generally speaking, highejuacy signals are attenuated more than
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lower frequency signals over a given distance mugh a particular physical obstruction. Thus,
generally speaking, a lower frequency is preferabldigher frequencies for achieving more
consistent coverage over a wide geographic area.

In addition to its physical properties, differemedquency bands are subject to differing licensing
requirements by the FCC. For one, most bands $peeific requirements for channel divisions,

meaning that we must consider the necessary cgpand applications the network must

support. Larger channel widths allow for higheeag transmission. Within any band, the FCC
often limits the allowed users to certain clasaificns (government, commercial, etc.), or limits
the type of communications (voice, data, broadesj,

License exempt bands, such as the 2.4 GHz and 5cB&tmels used for WiFi, can be used by
anyone with Federal Communications Commission-amat@quipment, which necessarily must
adhere to FCC-specified power limitations and o#mission requirements. These bands are
thus subject to extreme interference from othersygearticularly if attempting to use these
bands for longer-range communications than origgranceived by the FCC in determining the
technical limitations of hardware. A band in whitte FCC coordinates licensing to limit or
prevent interference between users allows for moedictable and reliable coverage.

In selecting a frequency band for a City-wide dgpient, the criticality of wireless services for
public safety applications tends to suggest thalieean FCC-licensed band to minimize the
chance of interference, thereby allowing the nekworbe engineered with fewer variables for
more consistent performance and coverage. Moreotrey desire for high bandwidth
connectivity to support video applications dictaties need for a wide band system facilitating
simultaneous bi-directional transmission to eadéntlat data rates exceeding several hundred
kilobits per second.

Currently, the 4.9 GHz public safety band is théyditensed broadband spectrum available
directly to local government and public safety #e$i. A total of 50 MHz of spectrum is
available between 4940 MHz and 4990 MHz for fixewl anobile wireless services only for
public safety-oriented servicés. Moreover, FCC requirements for the hardware, uidiclg
power levels and emissions requirements are sinol&viFi in the 2.4 GHz and 5 GHz bands.
Thus, the capabilities and performance of networkbe 4.9 GHz band are similar to WiFi, with
significantly reduced interference problems. Haadevfor this band is widely available and
relatively inexpensive relative to other high-speddeless technologies designed for licensed
bands, as the industry has largely adopted the sacheologies underlying WiFi for use in the
4.9 GHz band.

In the future, there may be spectrum and/or sesvaailable in the 700 MHz public safety
band, for which many of the details are subjectipooming FCC decisions. This spectrum is

% press Release, FCC Designates 4.9 GHz Band fon @&pport of Public Safety and Proposes Licenaimd
Service Rules, Released February 14, 2002
http://www.fcc.gov/Bureaus/Wireless/News Releadg3?Znrwl0202.html
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preferable from a purely technical perspective,utiio the timeline, cost, and operations
requirements are still uncertain.

4.6.2. Antenna Mounting and Support Assets

Wireless communications near or above a frequehiy@&Hz typically require “line-of-sight” or
near-line-of-sight between antennas, and thus prolaeement of antennas and radios becomes
a critical component of the system design. Thédrighe frequency, the more essential antenna
placement becomes, since higher frequencies asabds to penetrate obstructions, as discussed.
In addition to mounting height and positioning thigve line-of-sight, access to electrical power
and wired backhaul connectivity are significanttéas relative to their affect on implementation
and ongoing costs. Backhaul connectivity, bridding individual radios in the network to the
Internet or the City’s internal networks, can beanplished with wireless, fiber optics, or using
leased data circuits from a commercial carrier.

Over the relatively short transmission distancesWoFi and 4.9 GHz technologies, terrain
elevation changes are not likely to be a major eamin Seattle. When transmission distances
are much longer, elevation gradients of the terca@n necessitate mounting antennas at high
elevations relative to the ground, typically ataf building or tower structures. However, the
substantial tree foliage in Seattle does presesigaificant challenge, both for connectivity
between a base station radio, or Wireless Accesd,Rmd a client radio device, and between
Wireless Access Points for a mesh network. ThuseMés Access Points should be mounted
well above the surrounding tree line and nearbyctire height wherever possible, such as on
rooftops of City buildings or utility poles.

In a wireless mesh network, each Wireless Access Bstablishes connectivity to one or more
adjacent Wireless Access Points within range, atigwlata traffic to traverse between the client
devices and one or more wired “injection” pointeppping” between Wireless Access Points
along the path. Ideally, a mesh network has enavghlap between the coverage areas of each
Wireless Access Point to provide redundant pathwhassugh the network, thereby increasing
backbone network reliability. Similarly, the injan points, which are typically Wireless
Access Points with wired (or fiber) connectivityttee Internet or a private network, should also
be redundant and sufficiently numerous to proviglebility and maintain consistent network
performance. Mesh networks have the advantage ininmzing the requirement for wired
connectivity to each Wireless Access Point, and fmesumably reducing implementation and
ongoing costs where wired network connectivity asas limited.

4.6.3. Security Considerations

Security in a wireless network is always of sigrafit concern, but the risks can be mitigated
with advanced security technologies and good presti In fact, a wireless network can be more
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secure than most wired networks in which securigasures are often limited to the relatively
weak controls in place to prevent physical siteeasc

In the case of a City-operated network offeringvees to the public, there are a few key areas
of concern:

Controlling access to prevent theft of service aauthorized access, if services are
provided at a cost or only to registered users;

Preventing users from abusing access to the netfeorklegal or other unauthorized
activities; and

Preventing use of the network from impacting in&@ity network services or allowing
the network to be used to compromise the City’'srimtl network security.

Notice that none of these issues relate to promgdiie data or keeping it private, as this is
typically not a concern for most operators of paloletworks, nor is it a responsibility they want
to undertake. These issues relate primarily tadroimg access to the network (authorization,
authentication, and accounting) and limiting iteges to appropriate purposes. Network access
is usually controlled through the use of a servet tstores user credentials (username and
password) in conjunction with standards based swgpothe Wireless Access Point for the
Institute of Electrical and Electronics Enginé@®02.1x framework for authentication messages
and a wide range of authentication protocols, idiclg Extensible Authentication Protocol —
Transport Layer Security (EAP-TLS), Extensible Aertication Protocol- Tunneled Transport
Layer Security (EAP-TTLS), and Protected Extenslghentication Protocol (PEAP).

In some cases, public networks do not restrictete a limited set of users (no authentication),
but require acknowledgement of an acceptable u$ieypprior to gaining access beyond an

internally hosted “splash” page. Users’ web brawsmre automatically directed to this page
when first connected to the network, at which tilmey can be shown anything from acceptable
use policies to sponsor advertisements. Accesbet@eneral Internet is usually granted after
entering credentials or clicking “accept” to whaevpolicies are deemed appropriate or
necessary by the operator. Moreover, often thessgagement servers limit the amount of time a
specific computer can be connected and/or filtetage types of known malicious or abusive

traffic.

With respect to networks providing public accesg mcommend that at a minimum, the
wireless network not be connected directly to amtgrnal portion of the City network, unless
through an outside, or “un-trusted” interface oftrewall. While it is not necessary to provide
separate Internet access for a public wireless arktwand the City’s internal network, at a
minimum, the capacity available to public usageutthde limited, or prioritized below critical
services or applications hosted or used by theé<iyernal systems and personnel.

% The Institute of Electrical and Electronics Engire (IEEE) is a standards development body thegsiponsible
for a range of widely developed standards, inclgdhose relating to Ethernet (802.3), WiFi (802.44jl WiMAX
(802.16).
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In the case of a private network, particularly arsed for public safety purposes and carrying
sensitive data, it is necessary to both restrigtsiglal access to the network and protect the
transmitted data from interception or malicious ffiodtion. In other words, all connections
should ensure data integrity through the use ohgtencryption. Moreover, the encryption and
authentication should leverage individual user ergidls rather than a single pre-shared key for
authentication and encryption key generation.

Unlike early versions of WiFi hardware that suppdrtonly the Wired Equivalency Privacy
(WEP) for data encryption, which was later discegeto have serious security flaws, the current
standard for wireless network security is based IBREE 802.11i. The WiFi Alliances’
interoperable version of 802.11i is referred toVdi$i Protected Access 2 (WPA2), which is
considered secure and suitable for nearly all dassdied governmental applications. In fact, it
leverages the Advanced Encryption Standard (AES$)efwcryption, which is approved for
securing “Sensitive But Unclassified” informatiory ihe Federal Information Processing
Standard (FIPS) Publication 140-2.

We recommend that WiFi Protected Access 2 is eatbfor all connections to a public safety
network or other internal WiFi network. Additiohgl other security measures can be
implemented depending on the specific requiremamid network design, including Virtual

Private Network (VPN) technologies that offer addfil encryption, authentication, and in
some cases, added functionality for roaming betweettiple types of networks (private 4.9

GHz network, public WiFi, commercial EVDO, etc).

4.7.Fiber's Advantages Match the Need Articulated for his Project

In determining which technology solution will besieet the needs of the Mayor’s initiative,
another consideration is how the technology wiléofequired levels of service.

Figure 13 illustrates the relationship between badth requirements and the type of consumer
or user. The figure illustrates that, at the auriégme, bandwidth requirements at residential
locations are substantially lower than in a medhumsiness or a “power user” location such as a
school. The bandwidth and capacity of fiber aensal for “Power Users,” big institutions and
businesses.
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Figure 13: Relationship of Consumer Bandwidth Requiements and Technologies

Bandwidth Requirements (Per Location)

Fiber
Power
Users?
il Medium
) Business
Small Office &
Home Office (SOHO)
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Residential
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Number of Users

1 Includes Institutions, Education Facilities, and Large Offices

Of course, both fiber and wireless are more cdstve in areas with higher population density
than in rural areas. Wireless, however, will eually run into capacity constraints, and require
more and more transceiver sites to serve the nurobersers. Figure 14 illustrates the
appropriateness of fiber for urban and suburbaasandere population is dense.
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Figure 14: Relationship of Population Densities and echnologies

Population Density
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Terrain, foliage and other objects impacts the viability of wireless.

Figure 15 illustrates the relationship between kadth needs and applications or services.
High-speed data and voice services can likely Ippatied over wireless, assuming video is not
transmitted over the data connection. Howeverewidervices require FTTP—Dboth traditional
“cable” video and Internet Protocol (IP) based widgpplications such as IPTV, telepresence,

and video-conferencing.
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Figure 15: Hierarchy of Services and Technologies
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4.8. Fiber Offers Off-the-Balance-Sheet Benefits of Sigficance

It is important to note the ways in which fiberalsffers benefits such economic development,
small business empowerment, job creation, livahilienvironment protection, education,

increased sales tax and real estate tax revemumeased property values, and other factors.
These “off-the-balance-sheet” benefits are difficda quantify yet key to understanding the

capability of fiber and how it differs from wirelesechnology.

Economic Development. According to a 2005 study by the Massachusettsitutest of
Technology and Carnegie-Mellon University:

“We can say unequivocally that broadband accesssduatter to the economy, just as
common sense suggests it should. We estimatbdtvaeen 1998 and 2002, communities
in which mass-market broadband was available byeDdmer 1999 experienced more

rapid growth in employment, the number of busiresseerall, and businesses in IT-

intensive sectors:

Broadband communications is increasingly essemighe functioning of the United States’
economy and democracy. High speed communicati@sa only an engine for commerce, but

36 \william Lehr, Carlos Osorio, Sharon Gillett, MarviBirbu, “Measuring Broadband’s Economic Impact,”
Broadband Properties, December 2005 (reporting on IT/Garnegie Mellon study),

http://www.broadbandproperties.com/2005issues/des06s/Measuring%20Broadband%20Eco0%20Impact,%20Le
hr,%20Gilett,%20Sirbu.pdf
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also for integration of the many, diverse areashefUS into an increasingly-global economy.
Concern is growing throughout the US that we asinlp our competitive broadband advantage
to competitor nations and cities in Europe and Aaral that this disadvantage will grow with
time. Even more troubling, the broadband defgilikely to impact our competitive status with
respect to education, economic development, stdndarliving, and quality of democratic
discourse.

High-bandwidth broadband is widely-recognized a keyiver of future economic
competitiveness. The calls for greater broadbaegloyment come from organizations as
diverse as the U.S. Chamber of Commerce, AARP, Niational Association of Chief
Information Officers, and major equipment manufaets such as Intel, Nortel, and Cisco--all of
whom recognize that the United States’ positiom &schnological and economic leader require
networks that enable growth applications such lesaaferencing, telecommuting, and distance
learning.

Our competitor nations in Europe and Asia are iasirgyly recognizing FTTP as a key engine of
economic growth and development. Significant fillployment projects are underway
throughout Northern Europe, including in Franceldnd, Sweden, Holland, and Germany.

Developed Asian countries have also recognized fdsethe inevitable, essential broadband
medium. FTTP connections increased nearly 10 penoelapan in just the second quarter of
2007. FTTP now represents 36 percent of Japanesellitand connections, according to the
World Broadband Information Servicds. In fact, fiber is rapidly displacing DSL in Japan
Japan accounts for more than two-thirds of the ajléliber-to-the-Home market and 48 percent
of the entire Fiber-to-the-Premises market, acogrdio World Broadband Information
Services?

In Asia, South Korea and Taiwan also have signific&T TP markets, and China is rapidly
deploying fiber®

On the municipal side, our competitor cities in &e and Asia have undertaken forward-
thinking FTTP projects. Municipal FTTP projectse aunderway or under consideration in
numerous major European and Asian cities includagis, Vienna, Amsterdam, Stockholm,
Zurich, Milan, Dublin, Singapore, and Hong Koffg.

The key driver in all of these projects is the nded economic development in the global
economic environment of the 2Century. These projects recognize that fiber neting:

%7 hitp://www.wbisdata.com/newt/l/wbis/index.html

%8 hitp://www.wbisdata.com/newt/l/wbis/index.html

3% “FTTH accounts for 36% of Japan broadband,” Telescom, http:/www.telecoms.com/
itmgcontent/tcoms/stats/articles/20017479743.html

“0 These projects span a wide variety of models,irgnfjom municipal ownership to public/private paetship to

municipal attempts to stimulate private fiber bsildA number of these projects and their associatedels are
presented as case studies below.
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Enables small business creation and growth

Enables job creation and the enhanced, multipleed@mic activity that accompanies it
Supports businesses with very high bandwidth nesds) as digital media and software
Attracts and retains businesses of all sizes

Enables workforce education

Enables telework and distributed work

Enhances reputation for visionary and pioneerirgjegts

Promotes major development initiatives such agakxation zones or event bids

Even as there is growing consensus nationally timaadband is a key driver of economic
competitiveness, the United States is simultangoialing behind our competitor nations in
broadband infrastructure, competition, and avdiltgbin individual communities — and, more
broadly, in large parts of the United States. éwjehe US has slipped to™ the world in per
capita penetration as of May 2007, compared ta@nking as % just six years agd:

The economic consequences of falling behind in divsead could be profound. For example,
small and medium businesses cannot compete witftardable, high-speed access—and large
businesses increasingly refuse to locate in aretdut very high speed access. Home-based
businesses fail to emerge or grow because of stwarriet speeds. Lack of very high-speed
broadband also precludes development of the caobdive, distributed work that is a hallmark of
the emerging global economy.

Political Discourse. High-bandwidth broadband is widely-recognized da&cditator of political
discourse and activity — the most important medifam communication and expression of
political ideas since the advent of television. isTks the platform upon which Americans
interact, the 2% Century equivalent of the town square, printingssr and backyard fence.

Fiber can facilitate democratic and free marketugal by providing a very high-bandwidth
ecosystem in which the members can develop, shadestimulate ideas.

The incumbents have publicly declared their inamtio charge access tolls of third-party

innovators and independent IP-based video provifefBhey have also reserved to themselves
the absolute discretion to refuse, block, or degradmmunications of which they do not

approve (or from which they do not profit). Thegvle demonstrated this intent through actions
such as Comcast’s degradation of peer-to-peetréitesfers’ Verizon’s initial refusal to allow a

“1 The Honorable Sonja Reece “Cities and Towns Miliste Broadband Void,” W2i Digital Cities, Jund. 22007,
http://w2i.com/resource_center/the_w2i_report _weatewsletter/news/p/id_74
2 See Lawrence Lessig, “Congress Must Keep BroadBamdpetition Alive,” Financial Times, October 1805,
http://www.feetcom/cms/s/a27bdb16-5ecd-11db-afda8d@9e2340.html

Peter Svensson, “Comcast Admits Delaying Some itraff Associated Press, Oct 23, 2007,
http://ap.google.com/article/ALegM5gxRiQSVigK4sLb¥RX4MOIM9q0A
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text-messaging program by a pro-choice organizdficand AT&T*s censoring of an anti-war
statement by a musician during a performahice.

The incumbents’ networks do not mandate these ipeset-rather, it is the choices of the
incumbents that results in these practices thatenoodl participatory democracy in

communications. Municipal fiber offers a simildraice—one that can be resolved in favor of
the public interest, rather than in favor of comeoraror narrow interests.

Environmental Sustainability. Sustainability is one of the key benefits ofimetworking that
is only now being recognized. A recent Europeariobhtommissioned Report notes that
communications technology’s carbon reduction impactO times more than its direct carbon
dioxide reductiorf®

According to the European Union study, the strategie of communications technologies such
as fiber:
can contribute significantly to energy efficiensystainable economic growth as well as
job creation. ICT (Information and Communicatiofechnology) can reduce the need of
travel and transportation of goods by bridging diste problems. It can increase
efficiency and innovation by allowing people to lwar more flexible ways. It can also
ensure a shift from products to services and aflovdematerialization of the econorffy.

In recognition of this connection between commuices technology and environment
protection, a number of projects are underway toatestrate the importance of communications
infrastructure to sustainability. The Clinton Gébhlnitiative, for example, is working with
Cisco’s Connected Urban Development project tonearwith local communities (member
communities include San Francisco, Seoul, Amsterddmadrid, Hamburg, Lisbon, and
Birmingham) to demonstrate through pilot projectse tpotential of Information and
Communications Technology (ICT), including FTTPwetking, to reduce carbon emissions.

Cisco’s Connected Urban Development project haschttat, around the world, cities take up
only one percent of the earth’s land-mass, but Hsflddpercent of the world’s population,

consume 75 percent of energy, and produce 80 pevEéime world’s carbon dioxide emissions.

If city-based FTTP can enable remote work, telecomtmyg, distributed work, and satellite

offices, the reduction in emissions can be dramatic

Other private sector companies are also realiiisgenvironmental benefits of high bandwidth.
NEC’s Broadband Solutions Center in Japan demdesitra 41 percent reduction in €0f a

4 Editorial “The Verizon Warning,” the New York TirageOctober 3, 2007,

http://www.nytimes.com/2007/10/03/opinion/03wedii®t r=1&oref=slogin

5 Manila Ryce “AT&T Censors Pearl Jam’s Anti-Bushricg,” The Largest Minority, August 12, 2007,

http://www.jwharrison.com/blog/2007/08/12/att-cersspearl-jams-anti-bush-lyrics/

6 “saving the Climate @ the Speed of Light: FirseBmap for Reduced G@Emissions in the EU and Beyond,”

%ublished by European Telecommunications Networkr@qors’ Association and World Wildlife Foundati@07.
Ibid.
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broadband-based office relative to a conventioffadled NEC employees at this office “changed
their working style using broadband solutions, sashIP telephony, a wireless LAN, and
systems for remote access, web conferencing, atuhtkent sharing.” They also demonstrated a
CO, reduction effect of 70 percent when documents wiggitized and shared electronically to
reduce paper usé.

This Report analyzes the potential carbon-redugimgact in Seattle of high-speed networking
through telework in Section 6 below.

Consumer Choice and Price, Service CompetitionMunicipal fiber has the potential to create
an openplatform for all comers by enabling open accessypetition, and non-discriminatory

policies -- at the same time as the cable and phone compargeentrenching their closed

network models that preclude competitive accesiseémetworks.

Municipal fiber opens the door to dramatic innogatand competition of countless companies
and individuals—all over the big pipe of fiber. this way, the network replicates over big-
bandwidth the creativity of the early Internet e@hat has been reduced by the closing of
networks.

In the formative days of the commercial Internegl-dp modems were used to access the
Internet over copper telephone wires. Subscrilbad open access to any Internet Service
Provider simply by dialing their chosen Internet\&e Provider over their computer's modem.
Under common carrier rules, the telephone compafwé® owned the access network--the
telephone wires and equipment in their offices) ldooot legally control or limit their
competitors’ traffic, nor could they block or liméccess to the phone lines of a particular
Internet Service Provider. This dynamic enabledl lifternet to grow into the indispensable
information storehouse and innovation engine itaw, because both content creators and users
were allowed unhindered connectivity.

Today, however, bandwidth requirements far excdesl d¢apabilities of a dial-up modem
connection. As a result, consumers use the highyaacity service offerings of a limited number
of broadband networks. However, incumbent broadlbratworks are generally proprietary, or
closed to competitive providers.

Under recent rulings, the owners of DSL, cable 8baad, and commercial FTTP systems have
been permitted to close their networks to compestito a deviation from the common carrier
rules under which the telephone networks have lopgrated and under which numerous
Internet Service Provider s competed over dial-wg@ms. As a result, many of these Internet
Service Providers have gone out of business—becthese cannot access the distribution
networks, at any price. The dynamic Internet ServProvider competition of the early

commercial Internet era has ceased to exist.

“8 NEC “An Environmental Load Assessment Method foo&iband Solutions,”
http://www.nec.co.jp/rd/rel/english/topics/t36.html
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However, advanced networks can allow access toipteufproviders of services -- in the same
way that all companies have non-discriminatory asct roadways, over which they can
compete commercially. Government can facilitatis fhrocess by laying the foundation for
competition in the form of communications infrasture, and allowing the free market to drive
innovative service development and competitiveipgc
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5. FTTP Financing Mechanisms

This Section describes the primary approaches kaiming financing for communications
infrastructure.

Financing is one of the largest challenges for iglylor privately financed Fiber-to-the-
Premises (FTTP) infrastructure. To date, the mmisha to finance a vast majority of US
municipal FTTP projects have been bonds eitherrsdcwith established municipal electric or
water revenues (revenue bonds), by the generaaildn of the community (General Obligation
bonds), or with sales tax revenue.

A common lingering question with any model for & or public FTTP is the type of financing
guarantees required by the municipality. For edampone of the responses to the 2006 Seattle
Request for Interest offered financing absent @itgncial guarantees. As of this writing, the
City of Palo Alto, CA is in negotiations with a rtium of companies for FTTP financing,
construction, and operations. Early speculatidhas although Palo Alto may not be required to
provide financing, the City will likely be asked tguarantee the private Consortium’s
investment.

Absent full private sector financing, a municipatric utility or municipality has the choice of
four base funding models. These are describedwbel®he following Section applies these
funding models to the business models considene8 ..

5.1. Equity Model

Under the Equity model (also known as “co-op” oustomer ownership”), a combination of
private, public, and consumer investment is useluitd various parts of the FTTP network.
Generally, subscribers pay an upfront subscriber de approximately $2,000 to $3,000 (or
obtain a loan for that amount that entails smate@nthly payments over time, possibly rolled
into a traditional mortgage). The build-out of tRETP network is phased by neighborhood once
a neighborhood reaches a predetermined subscenar |

In order to initiate this model, the municipality infrastructure provider constructs fiber to the
neighborhood or to the node in a configuration glesil to support FTTP. In the municipal
example, the fiber to the neighborhood financingasomplished through General Obligation or
revenue bonding. Although municipal-backed finagcis still required, the total amount of
required financing is substantially less than iuldobe otherwise because consumers are bearing
the cost of the attachments to their homes.
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In the event that the provider is private sectoraricing for the backbone network into the
neighborhood is presumably private but the custaeezives some kind of ownership interest in
the connection to his or her home.

There are quite a few possible variations of thsdet, with some difference as to how far
customer ownership reaches into the network andthewwnership is structured.

This model is both creative and potentially usefut. emerged first in Sweden, where it is
referred to as the “coop” model. This model isrently under consideration by the Utah
UTOPIA network as a strategy to improve the castvfbf the FTTP enterprise and reduce the
financing exposure of each participating commurtyour knowledge, this is the first use of this
model for a residential FTTP network in the US.

Variations on this model of customer fiber purchase ownership appears to have met with
some success in Europe and it is currently beitgea by the CANARIE network in Ottawa,
Canada. In just the last few months, this top feeceived significant attention within the non-
carrier communications community, and it is thejsctbof a forthcoming article by Professor
Tim Wu of Columbia Law School, an influential idegtual in communications policy, and
Derek Slater, a respected researcher at Google.

5.2.Access Fees

Under this model, service providers are chargeaaess fee per month to cover the required
FTTP infrastructure investment, customer drops, iasthllation costs. As these costs would
presumably be passed on to consumers, only subsstiiat use the network are charged.

The determination of the rate charged of the pravisl based upon estimated market shares. As
a result, failure to meet projected market sharsulte in cash flow shortages and,
correspondingly, exceeding projected market sheselts in cash flow reserves

Significantly, under this model, general obligatioh other secured bond financing is likely
required. Historically, the investment commungyeery of securing bonds based on anticipated
new revenues.

5.3. Property Owner Assessment

Under this model, the City assesses all propertygevsvfor proportionate shares of the costs of
the FTTP infrastructure (likely excluding consuntgops, customer premises equipment, and
installation). Consumers pay for fiber drops, oosr premises equipment, and installation
when they subscribe to a voice video or data seryane-time charge, amortized fee, or
combination), and consumers pay for services dyréatthe provider of their choice.
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The assessment approach to financing FTTP infretsti@l arises from the growing consensus
that broadband constitutes essential infrastructoireéhe viability of the community. Roads,
water supply, and wastewater are all considereghéiss$ infrastructure and are publicly financed
through an assessment-type approach. In the ¢asater and waste water, the infrastructure is
"bundled” with the service. In the case of thedsyanfrastructure costs are “unbundled” from
use in a mechanism comparable to that contempleeifor FTTP infrastructure.

It is prudent, however, to expect that assessmase¢ financing of an open access FTTP
infrastructure is likely to receive regulatory, &gand political challenges from incumbent
providers.

5.4.Bonding Supported by Retail Subscriber Fees

The majority of municipal FTTP projects in the U® &éinanced through General Obligation or
revenue bonding. Bond payments (principal andrest¢ are covered by revenues from
subscriber fees. Frequently, the municipality seekhree to five year moratorium on principal
payments to allow for system expansion and acdurisdf a critical mass of paying consumers.

5.5. Comparison of Funding Alternatives

Table 2 presents the advantages and disadvanthgaslothe financing models.
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Table 2: Funding Model Advantages and Disadvantages

acquiring services

Funding Advantages Disadvantages
Model
Equity Model Fee applies only to consumeys: Low income areas will

require supplemental
financing

Multiple dwelling unit
owners and condominium
association boards must
agree to participate for
apartments and condos to
be included

Access Fees

Fees apply only to consumer
acquiring services
Some investment risk shifted
to service provider

For SCL, funding is likely
to require revenue bonds
backed by electric revenues
SCL absorbs majority of
investment risk

Supported by
Retail
Subscriber
Fees

acquiring services

Property Treats fiber and broadband gs - Potential for legal, political
Owner essential infrastructure and public relations
Assessment Lowers investment risk of challenges
FTTP Potentially requires
referendum
Bonding Fees apply only to consumers - For SCL, funding is likely

to require revenue bonds
backed by electric revenues
SCL absorbs all investmer
risk

—

Section 7 below applies these financing mechantsrmarious business models.
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6. Market Research Results

This Section of the Report describes the resultthefmarket research conducted by CTC’s
market research team in August 2d98lIn total, we completed and analyzed telephoneestsr

of 301 randomly-selected businesses and 381 randssidcted homes in the City of Seattle.
The surveys provide market information about Interitelephone, and cable television services
and gauge interest in a City-wide broadband network

The market research has a number of key usest, iFiemables SCL and the City to determine
the support among Seattle residents and businesst#we City playing a role to facilitate
deployment of broadband networking resources. 18kcd identifies the areas where the
existing private market is failing to meet the reefl Seattle’s businesses and residents.

Third, it provides data regarding the potential kearin Seattle for a new entrant into the
broadband space—with respect to voice, video, amdnge of data services. To this end,
Section 7 of this Report uses the survey resuligréwide inputs (particularly with respect to
potential revenues) for each potential SCL businesgel’s financial and feasibility analysis.

In addition, the survey results provide the backgo data to project how higher-speed
broadband might increase telework and thereby zeadifficiency benefits for the Seattle
community with respect to time, gas costs, vehisle costs, and carbon emission reductions.

Detailed findings of the market research effort previded in Appendix A. Highlights and a
summary of findings are presented in this Section.

6.1. Summary of Key Findings of Residential and Businesslarket Research

Key findings of the market research study include:

The vast majority of residents and businesses haeenet access, with 87 percent of
businesses and 81 percent of homes having higlddpternet service. Older residents
and low-income homes are less likely to have coergutr Internet access.

Seattle businesses and residents are somewhdtesatisth their Internet connection
speed, but are less satisfied with the price p&dce of service combined with speed
appears to be a key to gaining market share.

9 cTC's market research team includes CTC itselfi¢pdisg the survey and analyzing results); WS Li¥€edar
Rapids, 1A (conducting phone surveys); and CleamgpEnergy Advisors of Madison, WI (conducting seyv
statistical analysis).
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Seattle businesses and residents are somewhdikiglgsto switch to Internet service
provided by the City compared to the private magkemost price levels. This finding
suggests that any City network would need to bhriahd image as part of any service
offering.

One-half of businesses allow telecommuting todayl &Y percent of residents
telecommute at least part of the time. The lackigh-speed symmetrical offerings
appears to be suppressing potential telework leadsboth residents and businesses
express greater interest in telework than dataceEscurrently enable.

The price of competing telephone or television serneeds to be at least 20 percent
below the current market price before a substapbaion of businesses or residents are
willing to switch providers.

Approximately 75 percent of businesses and resideelieve the City should have some
role in the development of a broadband network.

Businesses and residents are largely unwillingayp @ hook-up fee to own their fiber-
optic connection unless the monthly price reduction services is substantial. This
result is not unexpected, given the newness ofctmeept and the fact that the value
proposition is not fully understood by consumers.

There is widespread agreement among businessegsiddnts that the City should help
students, parents, and teachers gain access tdaife high-speed Internet.

Approximately 50 percent of businesses and ressdeould support a plan for the City
to build, own, and operate a communications netvifatke network were supported only
with subscriber revenue. Only 25 percent wouldpsupthe plan if the network were
operated with both subscriber and tax revenue.

6.2. Summary of Results of Business Market Research

This section provides a summary of results and fkaings from the business survey. More
detailed results and graphics are provided in gpeadices to this Report.

A total of 301 business surveys were completedyigiiog a confidence range of +5.6 percent at
the 95 percent confidence level for aggregate resg®) assuming 33,700 businesses in Seattle.
That is, one can be 95 percent confident that aggeeresponses lie within 5.6 percent of the
actual for the entire population of businesses.

6.2.1. Business Internet Service

90 percent of businesses have Internet servicey &n percent having high-speed
Internet. DSL has the largest market share atesdept, followed by cable modem at 25
percent.
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70 percent of business respondents indicate tleat litternet was “fast enough” and 72
percent indicate that they were somewhat satisfrecery satisfied with their connection
speed.

The average monthly price for Internet service 182 Leased line or other custom
services represent the most expensive and diabmwice represents the cheapest.

Businesses in Seattle value choice of providersazadvidely dissatisfied with their lack
of choice. The research demonstrates a large gapebn the importance respondents
place on the ability to choose among competing ipeg—and their lack of satisfaction
with the choices available. Price, billing & custer service, and connection speed also
show significant gaps between the importance of fdwors and current levels of
satisfaction.

More than 80 percent of businesses indicate thatriat access is important to achieving
their strategic goals and maintaining their conipetness. 64 percent indicate that
Internet is somewhat or very important in facilibgation decisions.

Two-thirds of businesses are somewhat or verymglio switch to 100 Mbps Internet
service for the same monthly price as they curyepdly, while nearly 80 percent are
willing to switch for a 20 percent price discounthe percentage willing to switch to a
City-sponsored Internet service is slightly lesmast price levels.

One-half of Seattle businesses allow telecommutng, 23 percent report that more than
30 percent of their employees telecommute at leadtof the time. More than one-third

of businesses indicate that they would encourage mebecommuting if employees had

faster home Internet service.

6.2.2. Business Telephone and Television Service

Qwest has the highest share of local telephonecseiv the business segment, with a 64
percent market share, followed by Integra with géitent share.

10 percent of businesses use Voice over Interr@b€&ul (VolP) for a portion of their
business calls, and another 5 percent are consgd&foIP. 20 percent of business
respondents were unfamiliar with the technology.

Businesses pay an average of $250 per month fephehe service. One-half of
businesses pay less than $150 per month, whileet@ept pay more than $500 per
month.

32 percent of businesses are somewhat or veryngitb switch phone providers for a 10
percent price reduction and 54 percent are williagswitch for a 20 percent price
reduction.

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 61

15 percent of businesses have cable televisioricgeand five percent have satefifte
television. Satellite subscribers pay an averd@388 per month, while cable subscribers
pay an average of $79 per month.

6.2.3. Business General Information and Opinions

Two-thirds of businesses agree that the City shbelg students, parents, and teachers
have affordable high-speed Internet. Slightly lss one-half agree that the City should
help non-profits obtain high-speed Internet, hélipesidents have high-speed Internet, or
build a publicly-financed communications network.

Nearly 70 percent of businesses agree that higbesjmgernet is an essential service and
believe that businesses can only function effid¢yerft they and their customers have
high-speed Internet. More than one-half agree lllnainesses consider affordable high-
speed Internet access when making location desision

52 percent of business respondents would supp@ityacommunications network that
was operated only with subscriber revenue. Onlyp2fcent would support a City
network that was operated with both subscribertardevenues.

More than 80 percent of businesses state thainipsrtant to have a choice of multiple
providers for Internet, phone, and television sarvilLess than one-third of respondents
indicate that same billing for all services was artpnt.

Approximately three-fourths of businesses belidhvee €ity should have a role regarding
broadband access. Fifty-five percent believe titg €hould install a network and 18
percent believe the City should encourage a prifrateto build a network.

Businesses are largely unwilling to pay a hook-eg for a fiber-optic connection. Only
11 percent were somewhat or very willing to pay 13080 hook-up fee and only 4
percent were willing to pay a $2,000 hook-up fe&7 percent were willing to pay a
$2,000 hook-up fee in exchange for a 30 percentinfypprice reduction.

6.3. Summary of Results of Residential Market Research

A summary of results and key findings from the destial survey is included in this section.
More detailed results and graphics are providatierappendices to this Report.

A total of 381 residential surveys were completphviding a confidence interval of +5.0
percent at the 95 percent confidence level for eggpe responses, assuming 267,250 households

0 Competing with satellite television in the busimesarket is unlikely because entertainment venses! by
businesses to attract customers are only avaitaldesatellite.
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in Seattle. That is, one can be 95 percent confiitleat aggregate responses lie within 5.0
percent of the actual for the entire population.

All residential data summaries represent weighésgponses, weighted by the age of respondent.
As younger residents are much less likely to redgonsurveys, the data is weighted by age of
the respondent to better represent the populai@wvehole. The 2000 Census data is used as the
appropriate population breakdown by age cohorte Whights used are summarized in Table 3.

Table 3: Residential Weighting Factors

Survey 2000

Age Cohort Responses Census Weight

18to 34 10.3% 39.3% 3.806
35t0 44 20.4% 20.2% 0.990
45to 54 24.9% 17.3% 0.695
55to 64 22.8% 8.9% 0.391
65 and older 21.7% 14.4% 0.663
Total 100.0% 100.0% 1.000

6.3.1. Residential Computers and Internet Service

89 percent of Seattle homes have a computer, vitpe3cent having both laptop and
desktop computers.

86 percent of Seattle homes have Internet acces8lapercent have high-speed Internet
service. 44 percent of homes have cable modemceeamhile 25 percent of homes have a
DSL connection.

Computer ownership and Internet access are cacelaith age and household income.
Of respondents 65 and older, only 69 percent owanaputer and 53 percent have high-
speed Internet service in their home. Of resporsdeith annual household income less
than $20,000, only 62 percent own a computer anges2ent have high-speed Internet
access.

Seattle residents are generally satisfied withrtlhatiernet connection speed, with 69
percent indicating that their speed is fast or iast. 65 percent are somewhat or very
satisfied with their connection speed.

The largest gap between consumer satisfaction ewel lof importance is price. 83
percent of respondents indicate that price is ingmbrwhile only 41 percent are satisfied
with the price they are currently paying for Intetriservice.

More than 70 percent of respondents were willingwitch to 100 Mbps Internet service
for the same price and 87 percent were willing witch for a $20 per month price
reduction. Residents were somewhat less willingwatch to City-sponsored Internet
service at most price levels.
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Approximately one-third of respondents were willitegswitch to 1 Mbps service for a
monthly price of $25 or less, while only 5 percamre willing to switch for a monthly
price greater than $40.

6.3.2. Residential Television and Telephone Service

Approximately 67 percent of homes subscribe to eablevision service and another 7
percent have Satellite television. Cable subswsilpay an average of $54 per month
while Satellite subscribers pay $64 per month.

53 percent of cable or satellite subscribers aneesdhat or very likely to switch service
for a $10 per month price reduction, while 71 petaae likely to switch for a $20 per
month price reduction.

77 percent of respondentsise a Qwest landline for their home phone servitgle 18
percent have telephone service through a cable @oynpnd 3 percent have Internet-
based phone service.

47 percent of respondents were somewhat or veglylito switch phone providers for a
$10 per month price discount, while 70 percent weiling to switch for a $20 per
month price discount.

6.3.3. Enhanced Services

Of the 73 percent of respondents that work fulletion part-time, 37 percent telecommute
at least part of the time and 12 percent telecorarfulktime.

57 percent of respondents indicate that their piymn@ethod of commuting to work was

driving alone in a car, while 19 percent use putthmsportation. On average, carpoolers
drive the furthest difference (16.5 miles each wajle public transit users have the
longest time commute (34.9 minutes each way).

There appears to be the opportunity to increagedeimuting. 44 percent of respondents
indicate that their employer allows telecommutinigjles57 percent indicate an interest in

telecommuting. 54 percent of respondents indidadé they would need high (10 to 100

Mbps) or very high (100 Mbps and over) Internetespt® telecommute.

85 percent of residents believe the City shouldehsome role in the development of a
broadband communications network. Sixty percefiebe that the City should install a

1 We conducted the surveys over the telephone. Aslasis telephone numbers are often not includecvaiable
databases, the percentage of survey respondetitsavidindline telephone is higher than the percentddgSeattle
households with a landline telephone.
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network while 25 percent believe the City should¢amage a private firm to build a
network.

More than one-half of residents agree that higledpdaternet is important for efficient
business operations and that high-speed Internetnisessential service, similar to
electricity and water. Only 14 percent believe thah-speed Internet is affordable for
low-income households.

75 percent of respondents agree that the City dhensure that students, parents, and
teachers have affordable high-speed Internet. @ifearee that the City should build a
publicly-financed communications network.

49 percent of residents would support a plan fer @ity to build, own, and operate a
communications network if it were supported solbly subscriber revenue, while 28
percent would support a plan if it were funded byhbsubscriber and tax rev

6.3.4. Estimate of New Entrant Market Shares Under a RetdiModel

Consumer propensity to switch to new providers Imkance of (1) their satisfaction and (2) the
importance they assign to various service attribbstech as price, user features, customer service,
and availability of alternatives. For examplejdestial survey respondents indicated significant
gaps between satisfaction and importance with megdpeprice, speed, and customer service (in
order of the size of the gap) with their Internetvice.

This data is important in determining the feasipibf a communications venture because new
market entrants can capture market share by fogusinidentified gaps to develop appropriate
marketing strategies and product development

To help quantify the influence the gaps betweeisfsation and importance have on consumers,
we asked a series of questions regarding theiingiless to acquire services with varying

performance attributes and prices. The responsesah5 point scale ranging from very

willing/likely to very unwilling/unlikely to switchservices, with the mid-point being neutral.

It is important to recognize that actual actiorietaby consumers (residential and business) will
differ from survey responses. Survey responsabtteoverstate actions consumers will actually
take. Further, survey data is temporal, consumefepences and choices are influenced by
advertising, product enhancements by existing perg, special offers, and other factors of
influence. To compensate for these influencesuseea multiplier for each response category —
which indicates the percentage of responses tHaaetually respond as indicated. The factors
used are as follows:

Very likely/Likely: 75
Somewhat willing /Likely: .50
Neutral: .25
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Somewhat unwilling /Unlikely: .00
Very unwilling /Unlikely: .00

The following are the results of this analysis.

6.3.4.1. Residential Internet

The first Internet product presented in the surwegs a 1 Mbps symmetrical service, with prices
ranging from under $25 per month to $41 or morenpenth.

As seen in Figure 16, if a 1 Mbps service is priaednder $25 per month, we might expect to
capture up to 25 percent of residential Internersis The percentage drops as the price is
increased above $25 per month. This was one ofliffieulties with some city-wide WiFi
projects — getting substantial (over 25 percent)ketashares with product pricing in the $25 to
$30 per month range.

Figure 16: Residential Internet (1 Mbps) Market Shae Estimate
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Next we asked a series of questions regardingesigondent’s interest in obtaining a 100 Mbps
service. As seen in Figure 17, over half of Iné¢rasers are willing to acquire a 100 Mbps
service at either the same or reduced prices wherpared to their existing price levels. The
results indicated in Figure 17, dropping pricesobelexisting levels does not result in a
substantial gain in projected market share.

2 The survey results indicate that approximatelyp88&ent of households have Internet access.
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Figure 17: Residential Internet (100 Mbps) Market $iare Estimate
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Using the average monthly cost of $4Gor Internet access as the base price, we prajeew
provider would see up to a 54 percent market stittea 100 Mbps service priced at $40 per
month. Dropping the price to $30 per month onlgréases the anticipated market share by 6
points.

6.3.4.2. Residential Telephone

Telephone is more of a commodity product than heerTelephone consumers have a wide-
range of alternatives from Internet based voice éviernet protocol (VolP) products to wireless

cell phones. Just a few years ago, 98 plus pexfeait households had a land- line telephone
from incumbent telephone providers (Qwest in SepattBy the end of 2008 it is estimated that
20 percert of households will no longer have a land-line pélene and only use a wireless

service. Further the survey indicated that 23 guarof respondents (land-line users) acquire
service from their cable television provider or aselnternet-based alternative. For Qwest — this
indicates they have gone from serving virtually rgveesident in Seattle to approximately 62

percent of households. We anticipate the sizehefland-line telephone market share will

continue to decline.

The average monthly price indicated by survey redpats is $35 — including long distance. As
seen in Figure 18, we anticipate seeing up to & fidrcent market share with a similar priced
service. Decreasing the price by $10 per month indrease the anticipated market share by
over 21 percent — to 36 percent. With number pditg and expanding alternatives, continued
price pressure and high customer churn rates caaxpected. Again, the market size for
residential land-line telephone service is shrigkinwireless and Internet based alternatives and
use is the rise.

>3 Cable modem average is $45 per month, DSL avésad@7 per month and dial up average is $23 pettimon
*«Call My Cell: Wireless Substitution in the Unit&tates” September 2008, The Nielson Company.
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Figure 18: Residential Telephone Market Share Estirate
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6.3.4.3. Residential Cable Television

As in the case of the telephone, cable televisesdeen a declining market size due to adoption
of satellite and other options. Although the markas declined in size, the drop is not as
dramatic as the land-line telephone market. Todageattle, 67 percent of households are
estimated to purchase cable television servicagnspercent use satellite, 16 percent use over-
the-air, and nine percent do not watch television.

An increasing alternative to cable television i®mothe Internet television viewing. Today in
Seattle, one-half a percent of respondents inditltatl they use the Internet as their source of
television programming. As higher speed and meil&ble Internet connections are made
available we anticipate the use of the Internetdt@vision to increase dramatically. In addition,
the conversion to off-the-air broadcast to highirdebdn will greatly increase the numbers of
“free” channels available to Seattle residences ithowt the picture “snow” frequently
experienced with analog broadcasts. Given thes®riawe anticipate the size of the cable
television market will continue to decline.

Today Seattle residences pay an average of $5peth for cable television service. A new
entrant in the market may expect up to a 21 persgrket share for a similar offering at the
same price. Decreasing prices by $10 per monthexpect to see the anticipated market share
to increase to over 38 percent.
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Figure 19: Residential Cable Television Market Shag Estimate
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A major challenge for new entrants into the cablevision market is maintaining contribution
margins>. Program fees paid by cable television operatmnstinue to rise and customer
willingness to pay more is in the decline. Cabjgerators are no longer able to shift all
programming cost increases to consumers and thus bkaen lower contribution margins
resulting in lower profitability for the cable t&ision distributors.

6.3.4.4. Business Internet

The range of needs and range of satisfaction lefelsternet use for business is much greater
than in the residential market. Large organizaitend to have fewer issues and complaints
with Internet access and related costs. Smalleinbases are frustrated with cost and connection
speed.

Approximately 90 percent of Seattle businessesanskternet connection, with over half being
DSL and ¥ cable modem customers. Larger businegfiasse leased lines and at times Gbps
based fiber connections.

Significant satisfaction and importance gaps ewigh choice of providers, customer service,
price, and speed. As in the case of residentraices — a new market entrant must view these
gaps as opportunities.

First we looked at the likelihood of businessesamiing a 1 Mbps service at different price
levels. As seen in Figure 20, a 1 Mbps serviamly attractive to only 24 percent of businesses
with Internet access — even at under $25 per month.

% Differences between gross revenues and cost-algysold.

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 69

Figure 20: Business Internet (1 Mbps) Market Shareg&estimate
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Increasing the speed of the Internet allows thevides to charge a higher price. The survey
results indicate we can expect that up to 47 peéroémusinesses may acquire a 100 Mbps
service priced at the same rate as they pay for @3iable modem servite(average of $90 per
month). As illustrated in Figure 21 there is s@wisy of projected market share by increasing or
decreasing the price by 10 percent.

Figure 21: Business Internet (100 Mbps) Market Shag Estimate
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For some businesses, there is an interest in abgaanl,000 Mbps service (1 Gbps). Six percent
of businesses indicate a willingness to pay dotl#& current price for a 1 Gbps serviceThe
interest in obtaining a 1 Gbps service is showfRigure 22.

*% Businesses using a cable modem or DSL (76 pecfdnisinesses) pay an average of $90 per monthsiitvey
results indicate that up to 47 percent of thesesusay be willing to pay $90 per month for a 100gddIservice.

>" Businesses using a leased line (13 percent) payenage of $500 per month. The survey resultsateithat up
to 6 percent of these users may be willing to ph@®0 per month for a 1 Gbps service.
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Figure 22: Business Internet (1000 Mbps) Market Sha Estimate
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6.3.4.5. Business Telephone

As in the case of residential, business teleph@seblecome a commodity. Businesses however
still primarily use a land line connection sincaeless is not a direct substitute product today.
This is not to say, however, that it will not charig the future.

As seen in Figure 23, in order to capture a 26 guegrcnarket share, discounts of at least 10
percent must be offered.

Figure 23: Business Telephone Market Share Estimate
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The average monthly telephone fees paid per man$2%0. There is however, a large range of
prices paid by businesses. For example 38 penfetite businesses see an average monthly
phone cost of less than $100, while over 15 perpagtover $300 per month. The ranges of

costs are shown in Figure 24.
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6.3.4.6.

Business Cable Television

The cable television market size by businesseswis |Only 15 percent of businesses acquire
cable television services at an average cost ofggf9month and five percent acquire satellite
services at an average cost of $83 per month.

Given the low use of cable television by businessesthe need to keep the survey as short as

possible we did not ask propensity to switch qoestin the survey.

In the financial model we assume the business marierespond similarly to price changes as
in the residential market. Further we assume thekehaize for cable television is 15 percent
(existing cable television users) since businedsllga users are interested in sports and
entertainment programming only available via sage{example: NFL Game Day).
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6.3.5. Consumer Interest in Owning Fiber: the Equity Model

One emerging business model is having consumers [$y500 to $3,000 hook-up fee for the

ability to receive a FTTP connection which provideportal to a large selection of voice, video

and data providers. This model has shown someessdn Europe and in earlier stages of
consideration in a handful of US cities. In thetinis model addresses many of the concerns
identified by Seattle residents and business ownlarparticular, this model addresses the desire
to have the ability to choose from a large selectibproviders, not just a select few.

The survey results do not necessarily suggest aityEiqpodel would be unsuccessful; however,
it does show that a considerable education efforequired to demonstrate the value proposition
that the Equity model may offer. Convincing resices and business to participate in the Equity
model will not be done successfully through the v$edoor hangers and 12 month price
promotions. A grass-roots personal contact canmpidugt educates consumers on the model and
its value propositiot is required.

Where residences and businesses were asked alkouivilingness to pay a hook-up-fee, the

interest is quite low. No residences and 4 peroémtusinesses were willing to pay a $2,000
one-time fee. The responses are shown in Figuen@d3-igure 26.

Figure 25: Residential Willingness to Pay Hook-up Ee
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%8 Includes but not limited to consumer choice ofvyiders, reduced access fees, and increased proéuty.
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Figure 26: Business Willingness to Pay Hook-up Fee
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The willingness to pay a hook-up fee does increatie the promise of service price discounts.

If a 30 percent discount is possible; 27 percenbudinesses and 10 percent of residences are
willing to consider payment of a $2,000 hook-up.feén addition the “neutral” response
increased significantly than the case with no seryrice discounts. The responses with various
price discounts are shown in Figure 27 and Fig@8te 2

Figure 27: Residential Willingness to Pay a $2,00800k-up Fee
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Figure 28: Business Willingness to Pay a $2,000 Hioap Fee
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6.4. Environmental Savings Through Telecommuting

As part of market research, CTC included questiegarding interest Seattle residents have in
telecommuting, whether existing cable modem and @&hnections are sufficient to support

telecommuting, and if higher speed Internet conaestwere available would workers increase
their frequency of telecommuting. This section mamzes the potential cost savings to Seattle
commuters as well as the potential emission rednstdue to increased telecommuting with

improvement of the speed of Internet access

Over time, a successful telecommuting program stibw significant cost savings to the City of

Seattle and their residents by reducing vehicleraipg expenses, the amount of time spent
traveling, reduced road repairs, reduced congestioroads, and other factors. In addition with
the decrease of mileage driven and gasoline butetsbommuting serves its part in benefiting

the environment and reducing greenhouse gasesigyitgy the amount of auto emissions.

There are a number of other, indirect benefitsrdf#d by telework that are not analyzed here.
Beyond the direct benefits that can be determimeth fthe market research, a more detailed
model of the impact of increased telework wouldoalake into account reduction in such
indirect factors as:

Cost of roadway repair and maintenance

Maintenance and expansion of public transportation
Overhead costs

Traffic volume and congestion and associated corarne
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Office space congestion
Parking congestion
Other soft benefits including quality of life anchployee morale

These benefits are beyond the scope of this Report.

6.4.1 Savings Analysis: Vehicle Use for Commuting to Work

A number of questions were asked in order to estalihe current working environment of
Seattle’s residents. These questions includedrrdeteng working status, primary mode of
transportation, distance traveled to work, anditgbar willingness to telecommute on a daily or
weekly basis.

Out of the households surveyed in Seattle;
73 percent work on a full or part time basis,
57 percent of respondents that work travel to waylcar alone when they commute- of
which over 70 percent drive alone at least 5 da&ysyeek,
The average one commute miles to work is 8.9, talkan average 21.3 minutes to
commute

Given approximately 267,254 households are locateSeattle area, 129,4801vehicles drive
alone sometime during the work week.

6.4.2 Increase in Telecommuting

One major factor allowing an employee to telecormamigt the speed of high speed Internet
comparable to what is supported by DSL or cableenodpeeds. As seen in Figure 29, over 54
percent of respondents indicated that speeds beyatde modem/DSL is required for
telecommuting (25 percent indicated speeds of 1@dvib 100 Mbps are required, 29 percent
indicating speeds of 100 Mbps or over are required)

%9 Adjusted to account for multiple residents workjrey household. The adjustment is based on US Gdhseau
and Bureau of Labor and Statistics Data indicatirg 31 percent of households are married couprgliés, and
that in 51.78 percent of married couple familiethbepouses work. This adjustment is conservativeesit does not
include non-family households with multiple resitteworking per household.
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Figure 29: Connection Required for Telecommuting
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The survey indicated that 57 percent of respondsatsd be willing to telecommute at least one
day per week- if connection speed was not an is3ins is an increase of 20 percent of workers
who telecommute today (37 percent or workers tetenate at least occasionally today). We
also asked if interested in telecommuting how maays per would they telecommute. We then
compared the results of frequency of telecommuibaigy versus what residents might given the
availability of an improved Internet connection.bl&a 4 shows the projected increase of
telecommuting. The increase is for only workerst th@amarily drive alone when physically
commuting for work. Similar calculations can be ddior individuals’ car pooling or using
public transportation.

Table 4: Increase in Telecommuting

Frequency Telecommute Interest if Home Increase in
(Days per Toda Connection Speed Telecommuting with
week) y was not an Issue High Speed Internet
1 3.00% 16.39% 13.39%
2 5.00% 12.13% 7.13%
3 4.00% 5.69% 1.69%
4 2.00% 5.35% 3.35%
5 12.00% 17.94% 5.94%
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6.4.3 Miles and Time Saved by Telecommuting

Given the estimate of 129,401 residents use a hetudravel to work an average of 10.2 miles
taking 21.1 minutes- even telecommuting one daywessk provides tremendous time and cost
savings. Table 5 shows the projected reduction mies driven through increased
telecommuting. Table 6 shows the reduction in taoemuting due to increased telecommuting.
The projected reduction is almost 84 million mitksren per year with an annual time savings of
over 3.3 million hours.

Table 5: Miles Saved by Increased Telecommuting

Frequency Increase in . Miles per Year (48
(Days per week) Telecommuting Miles per Week weeks)
1 13.39% 353,467 16,966,416
2 7.13% 376,433 18,068,784
3 1.69% 133,837 6,424,176
4 3.35% 353,731 16,979,088
5 5.94% 784,015 37,632,720
Table 6: Hours Saved by Increased Telecommuting
Frequency Increase in Hours per Year (48
(Days per week) Telecommuting Hours per Week weeks)
1 13.39% 12,187 584,953
2 7.13% 12,978 622,959
3 1.69% 4,614 221,487
4 3.35% 12,196 585,389
5 5.94% 27,031 1,297,468

6.4.4 Cost Savings to Residents

Based on the increase in telecommuting, CTC caketlthe cost savings in gasoline and vehicle
expenses to residents telecommuting at least onpetaweek. If residents are traveling tens of
millions of miles less per year, they are consetjyetonsuming less gas and less vehicle

operating costs.

If a vehicle obtains an average twenty miles pdlogaand the average cost of gasoline per
gallon is $3.75, through increased telecommutirgttieresidents could save 4.8 million gallons

per year or $18 million per year.
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Gas savings however do not represent the total afodtiving. The Internal Revenue Service
mileage rate was created to determine the permaanshtchangeable costs for operating a
vehicle — including gasoline. The 2008 standarteagie rate for businesses is 58.5 cents per
mile®®. Based on the average miles saved per week angittons of gasoline saved per week,
residents would save over $60.9 million on theihigle expenses per year. At a six percent
discount rate over 15 years, this represents gnmesent value of the vehicle savings at $591.3
million.

Table 7: Annual Cost Savings to Residents

Vehicle
Average Miles IRS Mileage Operatlpg
Saved per Week Rate Cost Savings
w/Telecommuting per Year (48
Weeks)
2,001,483 $ 0.585 | $ 60,885,113

Most of the time spent commuting has limited orpmoductivity. It reduces the amount of time
available to spend with family, working on househptojects, or learning new skills to increase
one’s value in the workplace. If we place a valde$@0 per hour on commuting time-
telecommuting would save an additional $33.1 milljer year. At a six percent discount rate
over 15 years, this represents a net present \altiee time savings at $321.7 million. This
combined with vehicle savings yields a potentiacdunted 15 year savings to commuters of
$913 million.

6.4.5 Auto Emission Reduction

Telecommuting/telework has been documented to eedearbon and toxic emissiofls.
Emissions are substances and gases released éngir ths byproductsincluding exhaust and
evaporation of fuel. One of the largest sourcesaiof pollution is from cars and trucks.
Emissions from an individual car are typically lobyt as the number of cars on the roadways

% Data obtained from, http://www.panache-yes.con#gatjerate.html, accessed September 23, 2008.

1 The US Department of Transportation and Highwaynidstration aggregated three studies on emissianmgs
by telecommuting in  Philadelphia, Houston, and thé&Vashington  Metropolitan  Region.
(http://www.fhwa.dot.gov/environment/cmagpgs/telekimdex.htn). The purpose of the projects was to provide
employers with incentives to enable telecommutimge Philadelphia-area project began in March 2a had 79
employees from five companies enrolled in the progitby early 2002. The estimated emissions reductias
52kg/day VOC, and 6kg/day NOx. The Houston-Galwesirea project was designed to provide tax credits
employers who successfully reduce emissions thrdelgtommuting. The project cost $9.6 million ardeived
$7.68 in CMAQ funds. The estimated emissions rédnovas 32 kg/day VOC, 112 kg/day CO, and 45 kg/da
NOx. The Washington Metropolitan area project @asigned to assist employers to evaluate telecomgbased
on travel behavior, cost savings, and employeep®ednce. The total cost of the project was $39¥fa@ded with
CMAQ funds. The estimated emissions reduction &vkg/day VOC and 18 kg/day NOXx.

%2 Data obtained from, http://www.merriam-webster.édistionary/Emissions, accessed September 15, 2008.
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increase the amount of emissions also incre¥s@he types of pollutants emitted from gasoline
powered vehicles are:

ROG or Reactive Organic Gases,
NOx or Nitrogen Oxide,

PM10 or fine particulates,

CO or carbon monoxide, and
CO, or carbon dioxide.

Table 8 shows the projected emission reductionemtt® based on the increase in telework as a
result of implementation of high-speed networkiridhe total reduction was calculated by taking
the amount of miles saved per year by increasextdeimuting multiplied by the reduction
factor.

Table 8: Emission Reduction Factors

Reduction Total
Types of Factor Reduction
Emissions (gram/mile) 64 (kilogram/year)
ROG 0.34 32,665
NOx 0.47 45,154
PM10 0.52 49,958
CcO 2.91 279,568

Carbon dioxide emissions are dependant upon thengabf gasoline burned, not miles driven.
Based upon the EPA’s factors a reduction almos? #dllion kilograms of CQ is possible in
Seattle through increased telecommuting enablednpyoving the performance of available
Internet connections.

% Data obtained fromhttp://www.epa.gov/OMS/consumer/05-autos,pdiccessed September 15, 2008 and
http://www.dot.ca.gov/hg/transprog/reports/ CMAQCAdf , accessed September 23, 2008.
64 ||

Ibid.
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7. Business Models and Risk/Benefit Analysis

This Section of the Report is intended to providd Svith financial data by which to evaluate
the feasibility and relative merits of alternativasiness models for a fiber netwSrk.

This Section of the Report concludes that the leiakly approach is a “Key Account” model
because it offers a low-risk that meets SCL’s raguly and safety requirements while modestly
facilitating the Mayor’'s FTTP goals by lowering thearket entry barrier of a stand alone fiber
deployment. Further, the Key Account model prosidbe first step towards an evolving
Customer Ownership or “Equity” model, which haswhaarly success in Sweden.

To reach this recommendation, we examined the pyimedels for a municipally-owned or
facilitated fiber network, ranging from simple leas of infrastructure to full-blown offering of
communications services as an additional utility.

Where appropriate, CTC’s methodology in evaluatingse models was to determine what level
of market share would make the various models ¢ash (i.e., to generate enough revenue
annually to cover its own operating and financimgenses§® In the financing community, the
key measurement for a municipal communications ogws cash flow -- the capability to
maintain sufficient cash flow to cover debt servipencipal and interest), operating expenses,
and ongoing network enhancements.

For each model, we also make brief mention of Aoaarior European jurisdictions where the
business models have been implemented or are oodsideratior?’

%5 1t is important to note that this Section detaitdyothe quantifiable financial factors that areeselnt to the
business case for the network. Many of the aduilibenefits of the network include such key iteaaseconomic
development, small business empowerment, job omedivability, education, increased property vauand other
factors that measure the overall benefit of a gexieration communications infrastructure such aeF=TGiven the
parameters of the tasks assigned by SCL to CTQhisr Report, however, this Section and the overalport
address only the direct cost and revenue aspetie diusiness case for the alternative businesglsiod

® For each FTTP model, we estimated costs assumiegiuslome Run Ethernet technology because it is the
preferred technical model for Seattle’s requireradfiexibility, openness, and competition). UsePassive Optical
Network (PON) technology would slightly impact tfieancial projections, but will not impact the coanggon
between the FTTP models or the recommendations maties Section.

" These descriptions are intended to demonstrateewsiach models are evolving, but should not be rsd
endorsements of the models or as authoritative iafarding the likelihood of success or failureheTmunicipal
FTTP movement is still in its infancy, especialtylarger communities, and there is limited emplrdzta on which
to rely for purposes of understanding how proceasésusiness plans have worked. In additionethez dramatic
differences in circumstances between Seattle acld @fthe existing municipal FTTP networks in theited States
and elsewhere. We caution against simple compeismd note instead that these municipalities faegor
differences in financing, topography, technologplation, market, customer base, competitive siaumtand other
factors.
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7.1. Infrastructure Participation Model

In this model, SCL makes available to a privatameentity, for lease, selected SCL assets that
will enable the private entity to more efficientyd expeditiously build and operate a network.
This is the model that is under consideration intlRod, OR and Palo Alto, CA, though neither
is directly analogous to Seattle because neithgraheunicipal utility with such infrastructure
capabilities as SCL.

Interest in this model is currently running higlvea without the benefit of a municipal electric
utility, Palo Alto is in negotiations with a privatonsortium for city-wide FTTP —apparently at
no cost to the city.

7.1.1. Technical Considerations

A common assumption is that SCL can assist in elagmog a private party installing FTTP by
facilitating pole attachments and reducing makelyeamsts. Although SCL can assist with pole
attachments, it does have certain limitations a®salt of regulatory considerations, safety
requirements, and Qwest’s ownership interest irptiles.

According to SCL®® Qwest has no authority regarding how pole makeyaeork estimates are
made for pole attachments where the make-ready does not impact Qwest lines. SCL has
the right to change racks, raise primary or secgndanductors, and adjust its own facilities first
to make room for new communication lines. Howeveproper clearance cannot be attained
through adjustments to City facilities, and in #aeent that changes are necessary to Qwest’s
communication lines, prior approval must be graftgdwest in accordance with the Joint Use
Agreement. Qwest does have a say in how pole meday work estimates are made if the
make-ready work impacts Qwest lines. Qwest caw slod/or prevent a pole attachment by
refusing to move its lines to accommodate new Qitgrivate lines installations.

An all dielectrié® fiber cable can be installed in the power spacavinid any potential slow
down of approvals or make-ready by Qwest. Thisradtive requires SCL to own and maintain
the fiber cable constructed in the power spacens@oction of fiber in the power space on the
poles does not mean that SCL has to be the retailder. Another municipal electric utility in

a major US city has successfully leased dark fibehe power space to retail providers since
1995. The availability of dark fiber has enabled @ncouraged alternative providers to enter
the market place--eliminating the control the intxemt telephone company in that city has over
access to communication infrastructure.

% August 6, 2008 memo to Mr. Gary Maehara from MshWalter, provided to CTC in August 2008 by S@iffs
% Fiber cable that has no electric conductor isrreteto as an All Dielectric Self Supporting (ADS®)er cable.
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7.1.2. Risks and Benefit

Pursuit of the Infrastructure Participation Modela relatively lower risk approach to facilitate

the availability of FTTP. We see relatively litfimancial risk in this model. However, there is

some limited risk associated with regulatory ancuséy concerns—risk that can be alleviated
through appropriate legal and engineering plannidgother risk arises from potential public

perception. If this model is pursued but doesprove successful, both SCL and the City face
the potential perception that they did not do eioug

7.1.3. Financial Analysis

The potential assets discussed in Section 2 doewptire a substantial investment by SCL to
make certain assets available.

At minimum, this model would require SCL maintaigian ownership position in the joint-use
fiber and then leasing the fiber to the City. Tigy in return has the option of offering low or
no-cost access to a FTTP provider, which may hetparage build-out.

7.1.4. Existing Project in Another Community

In Palo Alto’® a consortium of three companies (PacketFront,Q@thect, and Axia NetMedia)
have proposed to fund, build, own, and operate pan<ccess, network-neutral system
throughout the city. It appears that the city imogzed the private investment in part by 1)
agreeing to purchase services itself, thus seram@ key, large customer of the network, 2)
leasing selected assets to the consortium, andf@jiny use of 36 of the City’'s dark fiber
strands. Based on the preliminary information ently available, no up-front investment by the
City is required, but it is not clear whether thigy evill be asked to guarantee financing. To our
knowledge, this offer is the first of its kind f&T TP in the United States, and we will continue
to monitor the negotiations and update SCL as aladait the negotiations become public.

7.2.Retail Delivery Model

In this model, the City or SCL builds, owns, opestand offers exclusive services over the
network. The City or SCL becomes a competitivevigter of voice, video, and data services.
This is the model used most frequently by small wipal utilities in rural parts of the U.S.
Case studies of two such networks are presentedvbeGiven our understanding of SCL’s and
the City’s parameters and financing consideratiamesare frankly skeptical of this model.

0 Katrina Peterson, “Investors Pitch Broadband Cpht@alo Alto Daily News, July 8, 2008,
http://www.paloaltodailynews.com/article/2008-7-8-fiber-session.
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This model requires the City or SCL to directly qmte with Comcast and Qwest. It requires
the City or SCL to finance the buildout of the netiw—and potentially of operations in the

event that network revenues do not cover expeniieslso requires the City or SCL to define

and update services on an ongoing basis, estaimissumer-level sales and marketing efforts,
and establish consumer-level help desk and othgrastimechanisms.

The retail model requires the broadest range df atiditions, training, marketing, and other
activities to run and maintain the business ventuféis section provides an overview of the
estimated requirements and the projected finanesallts.

The retail model presented in this section provilesagnitud€" projection and includes a wide-
range of estimates of staffing, operating, mainteeaand other costs. In the event that SCL or
the City consider adopting this model, we recommiiad these projections be refined in a more
detailed business plan. In addition, the estimatadket shares were chosen to drive a positive
cash flow—they are not necessarily obtainable stasnable.

7.2.1. Technical Considerations

For this model we have assumed the use of “Homé Rugr as described above. This model
will require additional staff and facilities to qurt the new business. We estimate that over 300
additional employees are required to operate tbpgaed business.

7.2.2. Risks and Benefits

The success of the retail model greatly dependh@®movernment’s capability to compete in a
consumer market with established and experiencedders. Other municipal FTTP systéfs
have obtained such shares, but they are locatediral or small town communities where
competition is limited (or nonexistent) and thedbgovernment possesses a strong branding or
trust image with its citizens. In addition, moséttlmese municipal networks were first to market
with a high-speed Internet offering and the incuntlmble television network was in a state of
disrepair.

™ A “magnitude” projection provides projected datfisient for initial planning purposes. Refineneof the
analysis is planned after results of the residkeatid business market research is completed.
"2 For example, see the Reedsburg, WI and Jacksora$élstudies presented in this report.
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7.2.3 Financial Analysis

7.2.3.1 Financing Costs

Our analysis estimates total financing requireméntse $530 million for the retail model. For
financing, we assume two bordiand an operating loan.

1. A $230 million bond* in year 1 to cover the cost of new fiber. Thisdds issued at an
interest rate of 4.50 percent and is paid off inagrincipal and interest payments over
the 20-year depreciable life of the fiber. Furtiver assume that principal payments do
not start until year 4.

2. We assume a $250 million bond in year 1 to coverrdmaining implementation costs,
including headend equipment, operating equipmeaugtomer premises equipment and
other miscellaneous costs. All of this equipmenitial investment is depreciated over
seven years and the financial projections includes/estment and upgrades to keep the
equipment useful over a twenty year life. This dhas paid off over 20 yeafsat an
interest rate of 5.00 percent. Further princiatments do not start until year 4.

3. We assume a $50 million loan in year 3 to coverajpgg expenses. The loan is paid off
over 20 years at an interest rate of 6.0 percehtirther we assume that principal
payments do not start until year 5.

We assume that the bond issuance costs are equdl percent of the principal borrowed. For

each bond, a debt service reserve account is nradtaat 5.0 percent of the total issuance
amount. An interest reserve account equal to yearsd 2 interest expense is maintained for the
first two years.

Interest earned on excess cash is assumed to lpertént of the previous year’'s ending cash
balance.

The projected Income Statement is shown in Table 9.

3 The scope of work for this Report does not incladeview of the City’s or SCL's bonding capabiliy review
of local or state bonding restrictions. A more dethreview and opinion from the City’s and SCLscauntants of
bonding capability and restrictions is recommenideithe business planning phase.

" Experience suggests that the financial commusigniikely to offer the required bonding based lo® projected
voice, video and data revenues. Securing the bibmdagh existing revenue streams (water utiligtes tax, other)
or through the general obligation of the City ma&yrbquired.

> The anticipated lifetime of some equipment is lowran the period of the bond repayment. This ewat
situation where the debt associate with the asd@gher than the market value. To help negateetifiest in years 5
and thereafter, we have included expenses for emnpreplenishment paid from incoming revenues.
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Table 9: Retail Model Income Statement
Year 1 10 20

a. Revenues

Video $ 9,393,684 $ 24,333,012 $ 24,333,012
Internet 20,922,835 77,974,012 77,974,012
Voice 2,611,287 7,942,045 7,942,045
Provider Fee - - -
Ancillary Revenues 9,117,469 45,447 45,447

Total $ 42,045,275 $ 110,294,516 $ 110,294,516

b. Content Fees
Video $ 5,040,060 $ 14,452,762 $ 15,964,841

Total $ 5,040,060 $ 14,452,762 $ 15,964,841

c. Operating Costs

Labor Expense $ 7,693,750 $ 21,087,000 $ 21,087,000
Operation and Maintenance Expenses 11,285,876 27,889,657 27,889,657
Pole Attachment Expense - - -
Depreciation 30,553,147 25,886,262 25,869,334

Total $ 49,432,773 $ 74,862,919 $ 74,845,991

d. Operating Income $ (12,427,558) $ 20,978,835 $ 19,483,684
e. Non-Operating Income

Interest Income $ - % - 8 -
Interest Expense (Headend and CPE Bond) (12,500,000) (9,209,648) (1,055,942)
Interest Expense (Fiber Bond) (10,350,000) (7,540,177) (846,002)

Total $ (22,850,000) $ (19,202,634) $  (2,642,554)

f. Net Income $ (35,277,558) $ 1,776,201 $ 16,841,130
g. Taxes (Franchise Fees & In Lieu Tax) $ 469,684 $ 1,216,651 $ 1,216,651
h. Net Income After Fees & In Lieu Taxes $ (35,747,242) $ 559,550 $ 15,624,479

7.2.3.20perating and Maintenance Expenses

Years 1, 10, and 20 operating and maintenance egpeare presented in Table 10. These
expenses are in addition to the cable televisiadef) programming (content) fees, pole
attachment expenses, and labor expenses showa indbme Statement (Table 9).
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Table 10: Summary of Operating and Maintenance Expeses

Year 1 10 20

Annual Fixed Operating Expense

Insurance $ 400,000 $ 400,000 $ 400,000
Utilities 200,000 200,000 200,000
Office Expenses 400,000 400,000 400,000
Contingency 400,000 400,000 400,000
Billing Maintenance Contract 50,000 50,000 50,000
Fiber Maintenance 1,321,875 1,321,875 1,321,875
Legal Fees 300,000 150,000 150,000
Content Aquisition 250,000 50,000 50,000
Marketing 1,000,000 750,000 750,000
Annual Variable Operating Expense

Education and Training 303,750 843,480 843,480
Customer Handholding 51,414 181,790 181,790
Customer Billing (Unit) 25,707 90,895 90,895
Allowance for Bad Debts 630,679 1,654,418 1,654,418
Internet Connection Fee 5,832,450 21,157,200 21,157,200
PSTN Connection Fee 120,000 240,000 240,000

Total $ 11,285876 $ 27,889,657 $ 27,889,657

Facilities: The addition of new staff and inventory requirensentll require allocation of office
and warehousing space:

Expand office facilities for management, technexadl clerical staff

Expand retail “storefront” to facilitate customesntact and their experience with doing
business with the City or SCL.

Provide warehousing for receipt and storage ofecanld hardware for the installation
and on-going maintenance of the broadband infretstre

Establish location to house servers, switchesgersuaind other core-network equipment

Training: Training of existing City or SCL staff is importata fully realize the economies of

adding a business unit. This training is especiatiportant for electric customer service
representatives, account managers, and othettistaffieal directly with the taxpayers or electric
ratepayers - even if they will not be directly ge®id to the new enterprise.

Cable Programming: To provide retail cable television service, theyGQit SCL will need to
obtain programming through independent negotiatiovith content providers, including
Comcast. In the past small cable operators hauwgedothe National Cable Television
Cooperative to acquire a substantial portion ofgpmmming via National Cable Television
Cooperative negotiated contracts. The Nationall&€Cakelevision Cooperative however has a
moratorium on adding new members which is unlikelye lifted in the near future. Given this,
the City and SCL are on their own in negotiatingggamming contracts with each programming
content owner. We anticipate the City or SCL wgknd $250,000 in year 1, $100,000 in year 2,
and $50,000 each following year to negotiate anéht@i@ programming (content) contracts.
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These expenses are in addition to on-going progiamifiees. On-going cable programming
fees are the highest expeffsas a percentage of revenue in the retail modetis Thakes
reduction of cable television pricing difficult wds the provider is willing to use cable television
as a loss-lead&rproduct.

Billing and Collections: The City orSCL already has billing software and capabilitieBhe
estimated incremental cost of billing for the newdzlband utility is five cents per bill. In
addition, we have included $400,000 for upgradewrhase of a billing module. Incremental
maintenance of billing software is estimated t&b6,000 annually.

Marketing and Sales: It is important to be proactive in setting custonexpectations,
addressing security concerns, and educating tHeroess on how to initiate services.

Staffing Levels Skills in the following disciplines are required:

Sales/Promotion - Finance

Internet and related technologies - Vendor Negotiations

Staff Management - Networking (addressing, segmentation)
Strategic Planning - Marketing

Based upon our experience, the recommended sugtpéfibg levels for the technical employees
are shown in Table 11.

Table 11: Recommended Support Staffing Levels

Position Metric

Plant Service Technician 1 per 100 miles | of
plant

Customer Service Technicians (CST) 1 per 2,500csildess
(per shift)

Customer Service Representat|ve per 2,500 subscribers

(CSR) (per shift)

The expanded business and increased responssbilitierequire the addition of new staff. The
initial additional positions, staffing levels andde salaries are shown in Table 12. These
numbers are based upon the levels indicated ineTHhl and assume that 24x7 customer service
representative support is provided (three shift®) &vo shifts of customer technicians are

® See line b of the Income Statement in Table 9.

7 Attracting customers to purchase a base producthwbicourages them to buy other services. The geovi
expects that the typical customer will purchaserimt and/or telephone services at the same tirtfeedess leader
(cable television) and that the margins made osetitems will be such that positive cash flow (jisofor private
sector less cash flow for the public sector) isagated for the provider.
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available. Changing the support to 7am to 8pmafbeer reduced hours) will decrease the
required number of staff.

Table 12 Estimated Staffing Requirements

Service Position Total Year 1 Year 2 Year 3+

Business Manager 1 1 1
Market & Sales Manager 1 1 1
Broadband Service Manager & Administrators 1 3 3
Headend Technician 1 2 2
Telephone Technician 1 2 2
Internet Technician 2 4 4
Customer Service Representative/Help Desk 54 105 183
Service Technicians/Installers 36 70 122
Sales and Marketing Representative 9 18 31
Contract Administrator 1 2 2
Fiber Plant O&M Technicians 21 21 21
TBD 0 0 0
Total Existing Staff 0 0 0

Total 128 229 372

For purposes of this analysis, benefits in the arhoti35 percent of base salary are assumed.

7.2.3.3Summary of Assumptions

Key annual operating and maintenance assumptiachsdie:

1.

w

©ooNOOA

With the exception of cable television programmi{egntent) fees, annual increases in
subscriber fees will offset annual increases ineesps. Cable television fee increases
will exceed increases of cable television subscriées by one percent per year.

Content fees are estimated based on adding a flrgimiium on current fees paid to
content owners by cable television providers. Pphamium is due to the fact that the
City or SCL will not be able to join the Nationaakle Television Cooperative.

Salaries and benefits are based on estimated madgs. See Table 12 for the list of
staffing requirements. Benefits are estimatedbgt€dcent of base salary.

Insurance is estimated to be $400,000 in yearsoligin 20.

Utilities are estimated to be $200,000 in yearsraugh 20.

Office expenses are estimated to be $400,000 irs iethrough 20.

Contingency is estimated to be $400,000 in yedhsdugh 20.

Maintenance of billing software is estimated tod5€,000 in year 1 through 20.

Fiber maintenance fees are assumed to be $5,000 (ofu percent of total fiber
implementation cost annually.

10.Legal fees are estimated to be $300,000 in yeardlirayear 2, and then are reduced to

$150,000 in years 3 through 20.

11.Negotiation of able television programming feesassumed to be $250,000 in year 1,

$300,000 in year 2, and $150,000 in years 3 thr@@gh

12.Marketing and promotional expenses are estimatethetdb1,000,000 in year 1 and

$750,000 in years 2 through 20.
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13.Education and training are calculated as four perotdirect payroll expense.

14.Customer handholding is estimated to be 10¢ pescsildier per month.

15. Customer billing (incremental) is estimated to Bep®r bill per month.

16. Allowance for bad debts is computed as 1.5 perckrdvenues.

17.Internet connection fees are estimated at an a®ecdg25 Mbps per user at a 40
oversubscription ratio. Cost of Internet backhawdstimated at $20 per Mbps per month.

18.Public Switched Telephone Network connection faesestimated at $120,000 in year 1
and $240,000 in year 2 and thereafter.

19.No pole attachment fees are included since fibkleda located on SCL poles.

20.Customers will pay the costs of one set-top boxfdhdpercent internal wiring. These
payments are shown as ancillary revenue in theniecstatement.

21.Franchise fees are estimated to total five perokcable television revenue annually.

22.The market size for residential telephone will aome to decline. The residential market
size is 80 percent of households in year 1, deditd 65 percent by year 5. The market
size for small business telephone will remain gal60 percent of businesses.

23.The market size for residential Internet will ingse to 90 percent of households by year
2. The market size for business Internet will @ase to 92 percent of businesses by year
2.

24.The market size for residential cable and satetiitevision will decline to 66 percent of
households by year 9. The market size for theecedbvision business will remain at 15
percent.

Inflation and salary cost increases were not usethis analysis as it is assumed that cost
increases will be passed on to customers in the @drincreased price’.

7.2.3.4Pricing

Pricing is a critical part of the retail model fabvious reasons, because it impacts the
consumer’s cost/benefit analysis and its willingnés purchase the product -- and thereby
impacts the provider's market share. It is imparteo keep in mind that maximizing market

share is not necessarily the same as maximizingnig+-a very inexpensive product can drive
market share but the revenue generated could nottaima operations and make financing

payments.

Our model leverages the results of the market reBesnd selects pricing at a level that balances
revenue generation and obtaining market sharecifadly:

The model prices cable television packages slightdipw Comcast’'s current package
pricing.

8 Models that add the same escalation factor omumeand expenses will overstate the anticipatessgnargins
(revenues less expenses) in the out years. Fon@eain year 1, $2 in revenues and $1 in experssdts in a
gross margin of $1. Increasing each by 10 permsilts in $2.20 in revenues and $1.10 in expenselsling a
gross margin of $1.10. In other words, gross nmargiill also increase by the escalation factor.
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o The mix of cable television packages and options a@ average of $53 per

month per subscriber.

o Package prices (without premium channels) ranga &2 per month to $51.50

per month.

o Premium packages (incremental) ranges from $1@npath to $40 per month.
Internet packages are priced to be competitive weiiisting area Internet service
providers while offering higher capacity connectiorSpecifically residents are offered a
100 Mbps connection at the current price of Comcabkte modems.

0 $39.95 per month for a residential 100 Mbps coriaect

o $89.95 per month for a business 100 Mbps connection

o $1,000 per month for a business 1 Gbps connection
The model prices telephone packages to be comysetiith Comcast and Qwest.

0 $34.95 per month for residential unlimited locatl dong-distance.

o $89.95 per month average for business unlimitedl land long-distance.

7.2.3.5Cash Flow Results

Examining a stand-alone Income Statement is notificient analysis. This analysis also
examines the cash flow after princiffapayments are made, accumulated unrestricted cash
balances, and restricf®aash balances.

Year-end net income and cash flow results are coetpan Table 13. Although net

income is positive, it is insufficient to cover dedervice. The results demonstrate a net
cash shortage projection of almost $150 milffoat the end of year 20.

Table 13: Base Case (Retail) Net Income and Cashdw

Year 1 Year 5 Year 10 Year 15 Year 20
Net Income $ (35747,242) $ (28971,779) $ 559,550 $ 7,133,781 $ 15,624,479
Cash Flow $ 35775101 $ (3,989,736) $  (4,669,762) $ (52,917,570) $  (8,346,858)
Unrestricted Cash Balance $ 35775101 $ 12,358,655 $ (51,127,608) $ (132,624,685) $ (172,793,870)

Restricted Cash Balance (Debt Service Reserve) $ 24,000,000 $ 24,000,000 $ 24,000,000 $ 24,000,000 $ 24,000,000

The cash flow balances are quite sensitive to tloeng and projected market shares. In order to
cash flow, the retail business market share amatiomg has to be increased. For example, we
evaluate the sensitivity of residential Internetr¢&ce with largest revenues) by maintaining all
assumptions except for residential Internet pricamgl market share. If residential Internet
pricing is increased by $5 to $45 per month whilaving market share at 54 percent, positive
cash flow is maintained. However, as indicatethim surveys, market share is highly sensitive
to price. The survey results suggest that if #mdential Internet price is increased by $5 per

" The Income Statement accounts for interest expeasrot principal payments on debt. The cash ftatement
adds in non-cash expense such as depreciatiomelodés principal payments.

8 The restricted cash balance is the debt servisgrve fund, and is held in escrow until the lasicbpayment is
made.

8. Unrestricted cash balance plus the restricted bakince.
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month, market share declines by 14 percent. Thisbination nets a cash shortage of $98
million.

As a further example, if we reduce the residertitgrnet market share by half, to 27 percent,
cash flow balances drop considerably. This imgashown in Table 14.

Table 14: Reduced Market Share (Retail) Net Incomand Cash Flow

Year 1 Year 5 Year 10 Year 15 Year 20
Net Income $ (35,468,915) $ (30,363,620) $ (10,080,607) $ (3,506,375) $ 4,984,323
Cash Flow $ 37,723,391 $ (13,543,574) $ (15,518,664) $ (62,305,254) $ (19,195,760)
Unrestricted Cash Balance $ 37,723,391 $ 35,181,424 $ (79,557,616) $ (213,837,987) $ (308,251,682)

Restricted Cash Balance (Debt Service Reserve) $ 24,000,000 $ 24,000,000 $ 24,000,000 $ 24,000,000 $ 24,000,000

Cable television and telephone market shares hava@act on results, though in a less dramatic

fashion. If residential cable television markearghis dropped in half, net cash shortage drops to
$184 million (a $34 million reduction). If residial telephone market share is dropped in half,

net cash shortage drops to $192 million (a $42ianilieduction).

The sensitivity of and the ability to obtain thequired market share while maintaining
contribution margins is one of the key challengés the retail model.

Another consideration is the debt service coveragje. The debt service coverage ratio does
not go above 1 in the base model. In the examplaising Internet prices, the debt service ratio
is below 1 for the first three years and is 1.1b@ow in years 4 through 20.

7.2.3.6Market Share

The measure of success for a municipal venturbeasability to maintain a positive cash flow
throughout the life of the proposed model. To rtama positive cash flow, a substantial market
share is required- without offering substantiatdists from existing subscriber fees.

At the price levels discussed above, the marketares indicates a new provider may expect to
attain up to the following market shares:

54 percent of residential Internet

36 percent of business Internet

15 percent of residential telephone

27 percent of business telephone

21 percent of residential cable television
21 percent of business cable television

This level of market share at these prices willmaintain cash flow. To sustain the retail model
cash flow, a new provider will need to obtain highgarket shares or increase pricing without
substantially lowering market shares. For a retedrbuild model, there exist no empirical data
that demonstrate that a new market entrant cancexpeobtain and sustain the market share
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numbers required to maintain cash flow. Franklg, do not believe that there is any relevant
empirical data at all—the existing FTTP networksthe United States are not analogous to a
potential network in Seattle because they are &stiy in rural areas or small towns and they
therefore face dramatically different circumstanttes a large, urban area.

In contrast to some of these smaller communitie®va market entrant in Seattle is likely to face
difficulty obtaining such market penetration beaus will compete with existing facilities-
based cable and Internet providers and a phone amyrihat has signaled intention to initiate
video programming. Each of these providers culyesfters (or plans to offer) a suite of voice,
video, and data services. The City and SCL faeeatiditional difficulty of potential branding-
negativity—consumer perceptions that the City oL S@uld not ably offer these services,
perceptions that are likely to be highlighted bgumbents.

7.2.4 Existing Project in Another Community

Many municipal electric utilities, such as ReedghuI and Jackson, TN operate successful
FTTP networks that use the retail service modehe ey difference in each of these cases the
municipal electric was first to market with a higpbeed Internet product and the incumbent
providers had ignored network upgrades in the comiydor a number of years. Given the
market status in Seattle, SCL would be challengedntintain sufficient market share to
maintain cash flow under this model.

7.3  Open Access Model

In this model, the City or SCL builds FTTP and whalontrols that asset. Private sector service
provider(s) are selected to offer data, voice, aitto services over it, respectively. In this
model, the City’s or SCL'’s role is limited to buihg) and maintaining the FTTP network.

Variations on this model are emerging in parts ofdpe, most notably Amsterdam, where the
City (and a number of private investors) own theefiinfrastructure; a Telecomltalia subsidiary
operates the lit network; and four competing Iné¢r®ervice Providers provide services over the
network. The City of San Francisco is also comangethis model.

The passive layer model (also referred to as theofesale” or “open access” model) separates
the infrastructure from the retail service. Instlmodel, the City or SCL is in the business of
infrastructure, not communications service provisidn the open access model, the City’s or
SCL'’s customer is not the retail consumer—rathas, the service provider.

By building an open infrastructure on which capacst leased to private sector providers, the
City or SCL would address the key barrier to mametry for potential retail providers -- the
cost of the FTTP infrastructure. The result is gogential for new competition-delivering,
enhanced services.
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7.3.1 Technical Considerations

We recommend consideration of a Ethernet over anféldRun” fiber topology for planning
purposes. This technology enables the standarg-pragduced Ethernet equipment used in
homes and businesses to be used in a City-wideonketwHome Run Ethernet is being deployed
by the Amsterdam FTTP network and other municipalise providers. It is particularly
attractive for a wholesale deployment, becaus@abkes individual retail service providers to
directly reach customers over dedicated fiber optrands from FTTP hub facilities in each
neighborhood.

Ethernet technology has increased in speed bytarfat more than 100 over the past ten years
and remained approximately constant in cost. # b@en widely-deployed in home networks,
business networks of all sizes, and carrier netaorkts wide adoption at all levels of the
industry and well-matured standards have resuftéow hardware costs, widespread availability
of related expertise, and continued developmerfaster and more functional versions. 1t is
likely to continue to improve in quality, decline price, and be eminently upgradeable as
bandwidth needs increase in the coming years. riighsupports a wide range of deployment
architectures, including the Home Run fiber topglogthich offers the greatest flexibility for
technology selection, models for open access, &achth greater capacity. It also minimizes the
practical and aesthetic impact on the public rigitvay relative to other communications
technologies.

The open access model requires fewer staff additiban does the retail model because it does
not require consumer level support, sales, and etack The staff additions are geared towards
operating and maintaining the FTTP network, prongtihe network to potential service
providers, and managing those providers leasingar&taccess.

The open access model presented in this sectiadea magnitude projection and includes a
wide-range of estimates for staffing, operatingimemance, and other costs. Prior to a decision,
we recommend that these projections be refinedmoie detailed business plan.

For comparison purposes, this analysis maintaiesséime market shares used in the retail
model. However, we are not projecting these maskates are obtainable or sustainable.

Our wholesale model assumes that the City or SCéraips and maintains the fiber, the
transport electronics, consumer drops, and theomest premises equipment. Contracting these
activities to a management partner is a variathat teduces the required number of staff, while
still allowing the City or SCL to maintain controf network availability and encouragement of
new services and competition. In this variatidre City or SCL owns the fiber network and
transport electronics, a management partner isacted to provide network maintenance and
operations, and the retail services supplier isehdy the consumer. Further exploring this and
other variations is an important step in businéas gevelopment.
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7.3.2 Risks and Benefits

The theory behind open access is that given thatipteuproviders will seek market share, the
probability of capturing sufficient market shardnsreased. In other words, the FTTP network
has a greater chance of achieving higher aggregatket share if many providers are actively
competing for customers than if only the City orLS€ marketing (as in the retail model). We
believe there is some merit to this point in dddeasophisticated markets such as those in
Seattle and San Francisco.

Early results of the open access model have provée different, possibly because the model
has been implemented primarily in rural, less dyieamarkets. Without the open access
infrastructure provider facilitating customer conmiuations, potential consumers have not
understood the breadth of options available. Fuytthe retail providers do not have a high
capital investment, and therefore require a retigilow market share to remain profitable—
reducing their incentive to market aggressively.s & result, in many of the open access
deployments to-date, retail providers have beesfeat at a much lower market share than the
infrastructure provider require to maintain casiwil

7.3.3 Financial Analysis

Critical assumptions in the open access model declthe access fees charged to the retall
providers. In our analysis we used the followicgess fee structure.

$23 per month for per residential Internet customer
$50 per month for per business Internet customer.

$15 per month for per residential telephone custome
$30 per month for per business telephone customer.
$15 per month for per residential cable televisiaatomer.
$15 per month for per business cable televisiotoooesr.

Assuming the retail pricing remains as indicatethim retail model, the above fees results in net
per subscriber revenue to the retail provider of:

$17 per month for per residential Internet customer
$40 per month for per business Internet customer.

$25 per month for per residential telephone custome
$60 per month for per business telephone customer.
$38 per month for per residential cable televisiastomer.
$38 per month for per business cable televisiotocoer.
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The net revenue must cover all of the retail preksdinvestment, operating, and maintenance
expenses plus their profit margins.

Using the same market share and market size assumspised in the retail model, and charging

each provider the above connection fees, the Ci§yGL will have an unrestricted cash balance
of approximately $17.7 million by the end of yed). 2A decrease of $1 per month of the

residential Internet fee decreases the year 20lmaahce by $37.9 million to a shortage of $20.2
million. In other words, this model will cash flounder the assumptions stated here, but is
exceptionally sensitive to minor revenue decreaséstherefore entails significant risk.

7.3.3.1Financing Costs

Our analysis estimates total financing requiremeatbe $475 million for the passive layer
(wholesale) model. For financing, we assume twoddt and an operating loan.

1. A $200 million bon8® in year 1 to cover the cost of new fiber. Thisdds issued at an
interest rate of 4.50 percent and is paid off inagrincipal and interest payments over
the 20-year depreciable life of the fiber. Furtiver assume that principal payments do
not start until year 4.

2. We assume a $250 million bond in year 1 to coverémaining implementatiéhcosts,
including headend equipment, operating equipmeugtomer premises equipment and
other miscellaneous costs. All of this equipmenitial investment is depreciated over
seven years and the financial projections includes/estment and upgrades to keep the
equipment useful over a twenty year life. This dhas paid off over 20 yedfsat an
interest rate of 5.00 percent. Further princiatments do not start until year 4.

3. We assume a $25 million loan in year 3 to coverajggg expenses. The loan is paid off
over 20 years at an interest rate of 6.0 perceRtirther we assume that principal
payments do not start until year 5.

We assume that issuance costs are equal to 1.€npefcthe principal borrowed on the long-and
short-term bonds. A debt service reserve accasimhaintained at 5.0 percent of the total

82 The scope of work for this Report does not incladeview of the City’s or SCL's bonding capabiliy review

of local or state bonding restrictions. A more dethreview and opinion from the City’s and SCLscauntants of
bonding capability and restrictions is recommenidetthe business planning phase.

8 Experience suggests that the financial commusigniikely to offer the required bonding based lom projected
voice, video and data revenues. Securing the bibmdagh existing revenue streams (water utiligfes tax, other)
or through the general obligation of the City ma&yrbquired.

8 The outlined open-access model allocates the mastpremises equipment costs to SCL. DevelopmeGiRE

ownership and other policy issues is an importasi tn preparation of a business plan.

% Please note that the anticipated lifetime of seapaipment is lower than the period of the bond yepent. This

creates a situation where the debt associate hatlasset is higher than the market value. To hefjate this effect
in years 5 and after, we have included expensesdaipment replenishment paid from incoming revenue
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An interest reserve account egugkears 1 and 2 interest expense is

maintained for the first two years. Further nod@nincipal payments are made until year 4

Interest earned on excess cash is assumed to lpertént of the previous year’'s ending cash

balance.

The projected Income Statement is shown in Table 15

Table 15: Open Access Model Income Statement

Year 1 10 20
a. Revenues
Video $ - % - -
Internet - - -
Voice - - -
Provider Fee 16,074,684 54,501,864 54,501,864
Ancillary Revenues 9,117,469 45,447 45,447
Total $ 25,192,153 $ 54,547,311 54,547,311
b. Content Fees
Video $ - % - -
Total $ - % - -
c. Operating Costs
Labor Expense $ 1,687,500 $ 2,153,250 2,153,250
Operation and Maintenance Expenses 2,914,375 2,833,005 2,833,005
Pole Attachment Expense - - -
Depreciation 27,794,305 23,817,131 23,805,702
Total $ 32,396,180 $ 28,803,386 28,791,957
d. Operating Income $ (7,204,027) $ 25,743,926 25,755,354
e. Non-Operating Income
Interest Income $ - % 649,916 598,383
Interest Expense (Headend and CPE Bond) (10,000,000) (7,367,718) (844,754)
Interest Expense (Fiber Bond) (11,250,000) (8,195,844) (919,567)
Total $ (21,250,000) $ (16,140,051) (1,536,243)
f. Net Income $ (28,454,027) $ 9,603,875 24,219,111
g. Taxes (Franchise Fees & In Lieu Tax) $ -3 - -
h. Net Income After Fees & In Lieu Taxes $ (28,454,027) $ 9,603,875 24,219,111

7.3.3.20perating and Maintenance Expenses

Years 1, 10, and 20 operating and maintenance egseare presented in Table 16.
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Table 16: Operating and Maintenance Expenses
Year 1 10 20

Annual Fixed Operating Expense

Insurance $ 400,000 $ 400,000 $ 400,000
Utilities 200,000 200,000 200,000
Office Expenses 200,000 200,000 200,000
Contingency 400,000 400,000 400,000
Billing Maintenance Contract 25,000 25,000 25,000
Fiber Maintenance 1,321,875 1,321,875 1,321,875
Legal Fees 150,000 150,000 150,000
Content Aquisition - - -
Marketing 150,000 50,000 50,000
Annual Variable Operating Expense

Education and Training 67,500 86,130 86,130

Customer Handholding - - -
Customer Billing (Unit) - - -
Allowance for Bad Debts - - -
Internet Connection Fee - - -
PSTN Connection Fee - - -

Total $ 2,914,375 $ 2,833,005 $ 2,833,005

Facilities: the addition of new staff and inventory requiretsenill require allocation of office
and warehousing space:

Expand office facilities for management, technead clerical staff.

Provide warehousing for receipt and storage ofecanld hardware for the installation
and on-going maintenance of the broadband infretsire.

Establish location to house servers, switchesgersuaind other core-network equipment.

Training : training of existing City or SCL staff is imponato fully realize the economies of
adding a business unit.

Billing and Collections: billing is simplified under the wholesale modelWWe estimate that
billing costs are $25,000 per year for billing ef\dce providers.

Marketing and Sales marketing efforts in the open access model arectid towards
encouraging new providers to enter the Seattle etanllace rather than at the consumer as in the
retail access model.

Staffing Levels staff is required to maintain the core networkl @ustomer drops. The retail

providers will handle day-to-day subscriber ingesti Table 17 shows the estimated staffing
levels.
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Business Manager

Market & Sales Manager

Broadband Service Manager & Administrators
Headend Technician

Telephone Technician

Internet Technician

Customer Service Representative/Help Desk
Service Technicians/Installers

Sales and Marketing Representative
Contract Administrator

Fiber Plant O&M Technicians

TBD

Total Existing Staff
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Table 17: Estimated Staffing Requirements

Service Position Total Year 1 Year 2 Year 3+

[
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We assume benefits equal to 35 percent of basg/sala

7.3.3.3Summary of Assumptions

Key annual operation and maintenance assumptichsdie:

1.

NookwhN

©

Salaries and benefits are based on estimated madges. See Table 11 for the list of
staffing requirements. Benefits are estimatedbgt€dcent of the base salary.

Insurance is estimated to be $400,000 in yearsalign 20.

Utilities are estimated to be $200,000 in yearsraugh 20.

Office expenses are estimated to be $200,000 irs iethrough 20.

Contingency is estimated to be $200,000 in yedhsdugh 20.

Billing is estimated to be $25,000 in year 1 thro@g.

Fiber maintenance fees are assumed to be $5,000 (ofu percent of total fiber
implementation cost annually.

Legal fees are estimated to be $150,000 per year.

Marketing and promotional expenses are estimatedeto$150,000 in year 1 and
$100,000 in year 2, and $50,000 in years 3 thr@@yh

10. Education and training are calculated as four pgrokdirect payroll expense.
11.No pole attachment fees are included since fibkleda located on SCL poles.
12.The market size for residential telephone will come to decline. The residential market

size is 80 percent of households in year 1, deximd 65 percent by year 5. The market
size for small business telephone will remain gahl60 percent of businesses.

13.The market size for residential Internet will ingse to 90 percent of households by year

2. The market size for business Internet will iaseto 92 percent of businesses by year
2.
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14.The market size for residential cable and satdiditevision will decline to 66 percent of

households by year 9. The market size for businabte television will remain at 15
percent.

Inflation and salary cost increases were not usethé analysis as it is assumed that cost
increases will be passed on in the form of incrégsees.

7.3.3.4Cash Flow Results

These assumptions lead to the year-end net incotheash flow results summarized in Table
18.

Table 18: Base Case (Open Access) Net Income ands@iaFlow

Year 1 Year 5 Year 10 Year 15 Year 20

Net Income $ (28,454,027) $ (20,659,542) $ 9,603,875 $ 16,740,503 $ 24,219,111
Cash Flow $ 33,021,370 $ 3,559,550 $ 3,845,775 $ (27,482,819) $ 2,711,733
Unrestricted Cash Balance $ 33,021,370 $ 7,109,521 $ (2,406,317) $ (17,383,736) $ (4,828,699)
Restricted Cash Balance (Debt Service Reserve) $ 22,500,000 $ 22,500,000 $ 22,500,000 $ 22,500,000 $ 22,500,000

The cash flow balances are quite sensitive to thes@iber access fees and projected market
shares. For example, let's look at the sensitigityresidential Internet (service with largest
revenues) by maintaining all assumptions exceptdsidential Internet access fee. If residential
Internet access fee is decreased by $5 to $17 pethmvhile leaving market share at 54 percent,
the system nets, at end of year 20, a cash sharfagfe!3.5 million.

As a further example, if we reduce the residertitdrnet market share by half, to 27 percent,
cash flow balances drop considerably. This imgashown in Table 19.

Table 19: Reduced Market Share (Open Access) Netdome and Cash Flow

Year 1 Year 5 Year 10 Year 15 Year 20

Net Income $ (28,876,306) $ (25,900,199) $ (5771,237) $ 711,344 $ 8,895,532
Cash Flow $ 35274937 $ (10,305,004) $ (11,654,585) $ (42,760,495) $ (12,737,093)
Unrestricted Cash Balance $ 35274937 $ 17,892,205 $ (66,612,837) $ (160,212,001) $ (223,897,468)
Restricted Cash Balance (Debt Service Reserve) $ 22,500,000 $ 22,500,000 $ 22,500,000 $ 22,500,000 $ 22,500,000

The sensitivity to market shares is again a condarti—unlike in the retail model—the City or
SCL is serving multiple providers that are sellimgconsumers. In theory, with more retail
providers, the probability of obtaining the reqdinmarket shares increases. This however has
proved to be difficult in practice- since the pretis can cash flow at a lower penetration rate

than the infrastructure provider- since the rgtedvider does not have a capital intensive market
entry.

The sensitivity to market shares is again a condarti—unlike in the retail model—the City or
SCL is serving multiple providers that are sellimgconsumers. In theory, with more retail

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 100

providers, the probability of obtaining the reqdinmarket shares increases. This however has
proved to be difficult in practice because the pfexs can cash flow at a lower penetration rate
than the infrastructure provider--the retail prandioes not have a capital intensive market entry
and may not be motivated to work and invest toease market share.

Another issue is that eventually consumers mayiolaiatelephone and television programming
through wireless or via the Internet. Removingcalhnection fee revenues from the models for
telephone and cable television leaves a cash flmstage of $176.6 million.

7.3.3.5Market Share

For this analysis, we used the same market shatemgdions, based on our market research in
Seattle, as in the retail model:

54 percent of residential Internet

36 percent of business Internet

15 percent of residential telephone

27 percent of business telephone

21 percent of residential cable television
21 percent of business cable television

The balance of market share and access feesimatti maintain cash flow. Simply put, this
model can pay for itself under the conservativeurggions stated here, but even a small
reduction in revenues or market share will resulhét operating losses. As a result, even at
these levels of market share, this model entalswiith respect to cash flow.

7.3.4 Case Study

San Francisco is currently considering the padsiyer or open access model. San Francisco is
still in the analysis stage and shifting or migrgtto a different model is quite possible. This
model has shown early success in Amsterdam. IMthsterdam model, the City is one of the
investors in the infrastructure. To operate thievoek, the infrastructure owners have contracted
with a network operator. Although the network @ter is able to provide retail services, it
offers open access to any qualified provider. Fsenvice providers currently compete for
consumers on the network.

7.4 Fiber-to-the-Neighborhood/Lease Model

In a more modest variation on the open access mdiaisl model entails SCL deploying a
network that delivers fiber deep into neighborhoodikis SCL fiber serves as an inducement for
investment in further infrastructure by the privagetor and by consumers.
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The “last mile” is bridged in a number of ways thgh the investment attracted by the SCL
fiber. Possibly, the private sector invests it lade fiber and leases the SCL backbone fiber as
part of that network. Alternatively, the privatector investment is for wireless service

backhauled over SCL fiber.

In another emerging model, fiber is built to custsswho pay one-time connection fees to own
the fiber that connects their business or homénéonetwork. As in the passive layer model,
SCL is involved in the fiber layer only—private sa&c entities are selected to operate the
network and offer services to residences and bssese This is the model used by some
European municipalities and that is under constaerafor the UTOPIA network of 16
communities in Utah. These case studies are disduselow

The customer ownership/Equity model requires nestaruers to pay a one-time fee for the fiber
connection to their home and for customer premesgsgpment at their home; the new customer
owns, rather than leases, the connection and cestoramises equipment.

The Equity model has the potential to facilitatéetcompetition by allowing retail providers to
share access to infrastructure; allowing retailvjglers access to consumers that is unfettered by
the infrastructure owner; and empowering consurteetsiderstand service and provider options.

It is important to note that this Equity model exy innovative. We cannot point to any data that
verify that a community can expect to obtain anstan the subscription numbers necessary to
make this model work. Data provided by the VasteBweden network operator, PacketFront,
are encouraging and do suggest that this modeéesng significant success in Europe.
However, to CTC’s knowledge, there is no existingnmipal FTTP network in the United
States that uses this model; as a result, ther exi empirical data in the US that could
demonstrate or justify assumptions about consumbscsiption levels, access fees paid, and
other key assumptions under this model. In Sweaa, for that matter, most European
countries, cable television is not as dominantnasarth America. European citizens are more
data-centric. If this model is pursued, negotiaiavith a management partner is required to
finalize access fees, service attributes, hookees,fand other contract terms.

7.4.1 Technical Considerations

To facilitate the Fiber-to-the-Neighborhood modeTLSwould extend fiber to a node that
services up to 500 homes. Given the home-run texthre, the cable extended from the hub is
required to contain 500 fiber strands.

7.4.2 Risks and Benefits

Table 20 presents a snapshot of the strengths aa#ingsses of the Equity model. It shows
several challenges (risks) that need to be addtesse
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Table 20: Equity Model Strengths and Weaknesses

Advantages

Offers potential to support
deployment and expansion of
network with lesser amounts of
financing/debt

Directs new investment to
“neighborhoods” that have
sufficient demand to obtain a
positive return on investment

Provides a deployment strategy
that supports the ability to apply
grants or other funding sources
directly in low-income
neighborhoods

Addresses differing market goals
between the City, SCL, and private

providers

Has potential to increase home
values

7.4.3 Financial Analysis

Disadvantages

Unproven model in the United
States; though the Swedish model is
encouraging, the US market appears
more video-centric than Sweden’s

May increase “digital divide” as
investment is directed to areas where
households and businesses are
willing to invest in fiber/ services—
the model may therefore increase
access inequities

Requires a substantial number of
households to understand a new and
complex value proposition (equity,
choice, and capability vs. low cost
voice, video, and data)

Using the same market share assumptions (basedl Gis Gharket research) used in the retalil
model, and charging each provider a connectiorofe®6 per month per service per customer,
the City or SCL will have an unrestricted cash beéaof approximately $4.1 million by the end
of year 20. An increase of $1 per month of this ifecreases the year 20 cash balance to $74.1

million.
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7.4.3.1Financing Costs

Our analysis estimates total financing requiremeaatde $150 million for the model. For
financing, we assume two boffdand an operating loan.

1. A $100 million bond’ in year 1 to cover the cost of new fiber. Thisithds issued at an
interest rate of 4.50 percent and is paid off inagrincipal and interest payments over
the 20-year depreciable life of the fiber. Furtiver assume that principal payments do
not start until year 4.

2. We assume a $40 million bond in year 1 to coverémeaining implementatidf costs,
including headend equipment, operating equipmeugtotner premises equipment and
other miscellaneous costs. All of this equipmaenitidl investment is depreciated over
seven years and the financial projections includes/estment and upgrades to keep the
equipment useful over a twenty year life. This daés paid off over 20 yediSat an
interest rate of 5.00 percent. Further princi@atments do not start until year 4.

3. We assume a $10 million loan in year 1 to coveraiigg expenses. The loan is paid off
over 20 years at an interest rate of 6.0 perceRtirther we assume that principal
payments do not start until year 3.

We assume that issuance costs are equal to 1.8mpefcthe principal borrowed on the long-and
short-term bonds. A debt service reserve accasinmhaintained at 5.0 percent of the total
issuance amount. An interest reserve account euglears 1 and 2 interest expense is
maintained for the first two years. Further, nod@rincipal payments are made until year 4.

Interest earned on excess cash is assumed to lpertént of the previous year’'s ending cash
balance.

The projected Income Statement is shown in Table 21

8 The scope of work for this Report does not incladeview of the City’s or SCL's bonding capabiliy review

of local or state bonding restrictions. A more dethreview and opinion from the City’s and SCLscauntants of
bonding capability and restrictions is recommenideithe business planning phase.

87 Experience suggests that the financial commusiniikely to offer the required bonding based lom projected
voice, video and data revenues. Securing the bibmdagh existing revenue streams (water utiligfes tax, other)
or through the general obligation of the City ma&yrbquired.

8 The outlined open access model allocates the mestpremises equipment costs to SCL. DevelopmeGRE

ownership and other policy issues is an importasi tn preparation of a business plan.

8 Please note that the anticipated lifetime of seapaipment is lower than the period of the bond yepent. This
creates a situation where the debt associate hdtlasset is higher than the market value. To hedate this effect
in years 5 and after, we have included expensesdaipment replenishment paid from incoming revenue
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Table 21: Equity Model Income Statement

Year

a. Revenues
Video

Internet

Voice

Provider Fee
Ancillary Revenues

Total

b. Content Fees
Video

Total

c. Operating Costs

Labor Expense

Operation and Maintenance Expenses
Pole Attachment Expense
Depreciation

Total
d. Operating Income
e. Non-Operating Income
Interest Income

Interest Expense (Headend and CPE Bond)
Interest Expense (Fiber Bond)

Total
f. Net Income
g. Taxes (Franchise Fees & In Lieu Tax)

h. Net Income After Fees & In Lieu Taxes

7.4.3.20perating and Maintenance Expenses

1

4,701,456
9,117,469

10

15,168,240
45,447

Seattle City Light
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20

15,168,240
45,447

13,818,925

15,213,687

15,213,687

891,000
1,784,217

10,230,991

1,107,000
1,692,857

8,889,206

1,107,000
1,692,857

8,877,777

12,906,208

912,717

(2,000,000)
(4,500,000)

11,689,063
3,524,625
1,185,573

(1,473,544)
(3,278,338)

11,677,634
3,536,053
179,946

(168,951)
(367,827)

(7,100,000)

(6,187,283)

(6,187,283)

(4,003,351)

(478,726)

(478,726)

(409,109)

3,126,944

3,126,944

Years 1, 10, and 20 operating and maintenance egseare presented in Table 22.
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Table 22: Operating and Maintenance Expenses
Year 1 10 20

Annual Fixed Operating Expense

Insurance $ 400,000 $ 400,000 $ 400,000
Utilities 200,000 200,000 200,000
Office Expenses 150,000 150,000 150,000
Contingency 200,000 200,000 200,000
Billing Maintenance Contract 25,000 25,000 25,000
Fiber Maintenance 473,577 473,577 473,577
Legal Fees 150,000 150,000 150,000
Content Aquisition - - -
Marketing 150,000 50,000 50,000
Annual Variable Operating Expense

Education and Training 35,640 44,280 44,280

Customer Handholding - - -
Customer Billing (Unit) - - -
Allowance for Bad Debts - - -
Internet Connection Fee - - -
PSTN Connection Fee - - -

Total $ 1,784,217 $ 1,692,857 $ 1,692,857

Facilities: the addition of new staff and inventory requiretsenill require allocation of office
and warehousing space:

Expand office facilities for management, technead clerical staff.

Provide warehousing for receipt and storage ofecanld hardware for the installation
and on-going maintenance of the broadband infretsire.

Establish location to house servers, switchesgersuaind other core-network equipment.

Training : training of existing City staff is important tolfy realize the economies of adding a
business unit.

Billing and Collections: billing is simplified under the wholesale modelWWe estimate that
billing costs are $25,000 per year for billing ef\dce providers.

Marketing and Sales marketing efforts in the open access model arectid towards
encouraging new providers to enter the Seattle etanlace rather than at the consumer as in the
retail access model.

Staffing Levels staff is required to maintain the core networkl @ustomer drops. The retail

providers will handle day-to-day subscriber ingesti Table 23 shows the estimated staffing
levels.
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Business Manager

Market & Sales Manager

Broadband Service Manager & Administrators
Headend Technician

Telephone Technician

Internet Technician

Customer Service Representative/Help Desk
Service Technicians/Installers

Sales and Marketing Representative
Contract Administrator

Fiber Plant O&M Technicians

TBD

Total Existing Staff

Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 106

Table 23: Estimated Staffing Requirements

Service Position Total Year 1 Year 2 Year 3+
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We assume benefits equal to 35 percent of base/sala

7.4.3.3Summary of Assumptions

Key annual operation and maintenance assumptichsdie:

1.

NookwhN
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Salaries and benefits are based on estimated madggs. See Table 17 for the list of
staffing requirements. Benefits are estimatedbgt€dcent of the base salary.

Insurance is estimated to be $400,000 in yearsolign 20.

Utilities are estimated to be $200,000 in yearsraugh 20.

Office expenses are estimated to be $150,000 irs iethrough 20.

Contingency is estimated to be $200,000 in yedhsdugh 20.

Billing is estimated to be $25,000 in year 1 thro@g.

Fiber maintenance fees are assumed to be $5,000 (ofu percent of total fiber
implementation cost annually.

Legal fees are estimated to be $150,000 per year.

Marketing and promotional expenses are estimatedeto$150,000 in year 1 and
$100,000 in year 2, and $50,000 in years 3 thr@@yh

10. Education and training are calculated as four pgrokdirect payroll expense.
11.No pole attachment fees are included since fibkleda located on SCL poles.
12.The market size for residential telephone will o to decline. The residential market

size is 80 percent of households in year 1, dedinmd 65 percent by year 5. The market
size for small business telephone will remain gahl60 percent of businesses.

13.The market size for residential Internet will ingse to 90 percent of households by year

2. The market size for business Internet will @ase to 92 percent of businesses by year
2

14.The market size for residential cable and satet#itevision will decline to 66 percent of

households by year 9. The market size for businabt television will remain at 15
percent.
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Inflation and salary cost increases were not usethé analysis as it is assumed that cost
increases will be passed on in the form of incrégsees.

7.4.3.4Cash Flow Results

These assumptions lead to the year-end net incowheash flow results summarized in Table
24.

Table 24: Base Case (Equity) Net Income and Cashdw

Year 1 Year 5 Year 10 Year 15 Year 20

Net Income $ (6,187,283) $ (2,488,012) $ (478,726) $ 1715890 $ 3,126,944
Cash Flow $ 4,296,737 $ 1,530,420 $ 1,072,637 $ (27,361,636) $ (419,513)
Unrestricted Cash Balance $ 4,296,737 $ 43,733,866 $ 23,711,963 $ (978,564) $  (2,920,866)
Restricted Cash Balance (Debt Service Reserve) $ 7,000,000 $ 7,000,000 $ 7,000,000 $ 7,000,000 $ 7,000,000

The cash flow balances are quite sensitive to thes@iber access fees and projected market
shares. For example, let's look at the sensitiatyresidential Internet (service with largest
revenues) by maintaining all assumptions exceptdsidential Internet access fee. If residential
Internet access fee is decreased by $1 to $5 pethmhile leaving market share at 54 percent
we net a end of year 20 cash shortage of $32.¢@omill

As a further example, if we reduce the resideriht#rnet market share by half, to 27 percent,
cash flow balances drop considerably. This impashown in Table 25.

Table 25: Reduced Market Share (Equity Access) Néhcome and Cash Flow

Year 1 Year 5 Year 10 Year 15 Year 20
Net Income $ (6,705904) $ (8,050,861) $ (6,247,358) $  (4,202,491) $  (1,636,061)
Cash Flow $ 3,778,117 $ (4,032,429) $ (4,695995) $ (33,280,018) $ (5,182,518)
Unrestricted Cash Balance $ 3,778,117 $ 13,676,256 $ (35,902,305) $ (89,912,394) $ (115,824,984)
Restricted Cash Balance (Debt Service Reserve) $ 7,000,000 $ 7,000,000 $ 7,000,000 $ 7,000,000 $ 7,000,000

This sensitivity to market shares is again a camcbut—unlike in the retail model-- SCL is
serving multiple providers that are selling to aomers. In theory, with an active portal that
offers consumers the ability to find more retaibyiders, the probability of obtaining the
required market shares increases.

Another issue is that eventually consumers mayiolahtelephone and television programming

through wireless or via the Internet. Removingcalhnection fee revenues from the models for
telephone and cable television leaves a cash flmstage of $123.5 million.

7.4.3.5Market Share

We used the same market share assumptions asrietéiienodel:
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54 percent of residential Internet

36 percent of business Internet

15 percent of residential telephone

27 percent of business telephone

21 percent of residential cable television
21 percent of business cable television

As indicated in the financial analysis the balantenarket share and access fees are critical to
maintain case flow.

7.4.4 Case Study

As of the latest public information, the Utah UT@Rietwork is considering implementing the
Equity model. As in the case of Palo Alto, we wiintinue to closely follow UTOPIA’s results.

7.5 Key Account Model

In this model, SCL deploys a robust fiber netwodk mmeet its own internal needs for
communications and smart grid technologies and mi@By those of the City. The

network is not marketed to residents, but busingsaed large institutions have
opportunity to lease spare capacity. This modeluscessfully used by anther large city
municipal electric utility.

7.5.1 Technical Considerations

SCL recognizes that expanded connectivity is a irement for effective operation and
maintenance of the electric utility. SCL is willito consider constructing backhaul fiber into
the neighborhoods of the City and seeking commlenseans by which to pay for that fiber.
SCL is unlikely to consider an anchor terfamrrangement with a provider because of security
and other operating considerations. However, eebent that a private sector provider builds
FTTP in Seattle, SCL could consider an incrementastment in increasing the number of fiber
strands in planned routes and adding additionakesothat position SCL to offer dark fiber or
other connectivity services.

7.5.2 Risks and Benefits

The financial analysis is dependent upon what egsatSCL might take in seeking dark fiber
customers.

In one approach, SCL might make the incrementadstment to increase the strand count by at
least 48. For SCL'’s ring connecting the substatittiis incremental investment is approaching

% Agreement in which the municipal electric or mupét agrees to acquire connectivity services froprigate
provider in return for the provider making an irsfiraicture investment in the community.
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$136,000°" Then, as dark fiber customers are added, theteasinect to the backbone is paid
for by the customer.

Another approach is to extend dark fiber to neighbods or business parks that are likely to
have an interest acquiring dark fiber. In thesee&CL could build fiber into the neighborhoods
or business parks. This approach has a highendiakrisk - but greater potential.

7.5.3 Financial Analysis

Initial risks in the Key Account model are limitéal the incremental cost of increasing the fiber
strand count. Increasing the fiber count by 4&rgts where the fiber cable is located in the
power space adds a cost of only $4,000 per méss than 10 percent of the total cost.

7.5.4 Case Study

The following is a case study of a major Americéy’s public power utility, which provides
dark and lit fiber optic services to various indigt commercial, and enterprise customers. This
case study is used by permission of the city’s wipal electric utility.

Governance: Since 1995, the municipal electric has been pragdiark and lit optical fiber
communications services to various industrial, caruial, and enterprise customers. The fiber
unit within utility manages this program. The fibenit's primary reason for service is to
provide connectivity services to the electric tyiliincluding Supervisory Control and Data
Acquisition (SCADA). In addition, the fiber unitg@vides services (for a fee) to a range of City
departments and agencies.

Initiation Dates: The program was introduced in 1995 with a darkrfibkéering. In 2000 the
fiber unit expanded its services to include pompoint video circuits for the entertainment
industry and Ethernet service to large data users.

Business Model The primary business of the fiber unit is to pdevfiber connectivity to
support SCADA, a critical aspect of the electristdbution system. SCADA applications
protect mission-critical utility systems, enhanbe teliability of the utility services, and protect
the safety of electric utility work crews.

The fiber unit’'s physical infrastructure has capatieyond that which is required for electric
utility and City needs; it can therefore offer ggoducts and services to other customers, thus
generating revenue for the electric utility. Thigef unit seeks to maximize the amount of net
revenue it can bring in without compromising iténpary mission of serving the electric utility.
The fiber unit has several advantages relativehieracarriers, all of which arise from the unit's
position as a key part of the electric utility. eT@advantages are:

1 Assumes total of 34 route miles to connect thg.rin
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Access to electric entrances of buildings, whicbvjtes a diverse and separate path from
other carriers

Reach into most buildings in the City via elecROWs

Financing of fiber infrastructure from a long-teparspective

Leveraging of the electric utility fiber connectivineeds (SCADA) provides a core service
footprint in the City

The electric utility plans to connect all of itsrdar distribution stations with fiber. Fiber
connectivity is attractive because it is relialdan support future applications such as video
monitoring, and does not experience ground poteissaes the way copper does. The electric
utility anticipates that the need for fiber conmaty beyond the substations will continue to
increase. Future customer automation efforts reguire the reliability and capacity of fiber for
backhaul from data concentration devices.

RTUs are getting smaller and less expensive. badgt the electric utility will place RTUs on
pole tops and other field devices, which will reguexpansion of the fiber footprint.

Financing: The fiber unit generates substantial annual rev&ntne majority is derived from
dark fiber leases. The revenue from the fiber provides an incremental revenue stream from
an asset that is required to support the electititytapplications, directly benefiting rate pager

Additional Benefits: The fiber unit also seeks to enhance the rang®hectivity services it
offers to external customers in the City by levargdiber and other connectivity assets used to
support the electric utility functions. Specifigalits goals include:

Generate revenue from fiber optic capacity curyentiused for the primary mission by
making it available city agencies, businesses,amutational users.

Assist in economic development by providing altéikreaconnectivity services to certain
industry segments.

Provide connectivity services to support city ageand nonprofit efforts to bridge the
digital divide.

Provide connectivity alternatives and help increasmpetition for connectivity services
in the City.

Encourage new uses of fiber connectivity by offgriilber as a wholesaler to any
organization that meets the fiber unit’s financeduirements.

Benefits from the services offered to external @ungrs do not directly show in the fiber unit’s

revenue streams, but the unit support reduces drpegs in connectivity for each entity and the
unit’s fiber enables applications that are not fmeswith traditional leased services.
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Table 26: Comparison of Potential Business Models

1. Assist the City by allowing access to selected a

ssets (Infrastructure Participation Model)

Description

SCL makes assets already in place and included in the current capital program available for lease to the
City or other entity. SCL sets lease rates that are verifiable and cover all incremental costs for fiber or

conduit additions.

SCL and City Risks

Limited incentives to attract providers to build fiber to the premises.

Limited influence over providers services.

Overall
Limitations due to regulatory concerns and safety requirements.
a. When SCL vacates joint-use b. SCL adds empty ¢. When connecting SCL substations
fiber, SCL retains ownership communications conduit at as planned in the capital program,
Aobroach and leases fiber strands to the time of underground increase the fiber count.
pp City to allow the fiber to stay in construction.
the power space.
SCL Risks Potential litigation due to Qwest | Potential for stranded capital Potential litigation due to Qwest

(specific approach)

ownership interests with SCL
poles.

investment.

ownership interests with SCL poles.

SCL Opportunities

Provides cash flow through dark
fiber lease and maintenance
fees.

Avoids digging near SCL
underground electric assets
in the future.

Provides cash flow through dark fiber
lease and maintenance fees.

Provides a foundation for SCL
consideration of leasing dark fiber to
key businesses in Seattle.

None Under $50,000. Incremental $136,000 to add a minimum 48
Minimum Additional Capital $2.00 per foot for placing additional fiber strands in planned
Investment conduit in a trench. cable to be located in the power
space® as SCL connects
substations.
No change Minimal, incremental cost for Incremental staff time to manage

O&M (Year 1 $)

GIS updates and
maintenance of spare conduit
map layer.

dark fiber leases. Staff requirement
estimates 10 percent of a full time
equivalent employee.

What is Needed to Meet
Objectives

Accelerate the plans to connect
SCL substations with fiber.

SCL maintains physical control
and ownership of fiber and
access to substations.

Other City departments must
follow SCL lead in order for
strategy to have any potential
measurable impact.

SCL maintains physical control and
ownership of fiber and access to
substations.

Benefits to Consumer and
City

Avoids cost of relocating fiber to
the communication space
(avoidance of a minimum of
$4.5 million).

Reduces future street digs
and road repair.

Provides a fiber ring throughout the
City of Seattle that is available at
incremental costs.

Fiber ring could support needs of
wireless providers if efforts to attract
a fiber to the premises provider are
not successful.

923CL has funding included in its capital improveiergram to build out fiber for communicationsrementally
and has submitted a Budget Issue Paper to inclhaeilon in the 2009-2010 budget to accelerats tleployment.
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2. Pursue key account dark fiber leases (Key Accoun  t Model)

Description

SCL markets dark fiber to large businesses, Internet service providers, and institutions.

When appropriate, leverage available fiber to support commercial and industrial customer demand side
management and service quality efforts.

SCL and City Risks

Expanded fiber footprint is attractive to potential providers — but anticipated time frame unlikely to meet
City objectives.

Overall Limited influence over providers services.
Limitations due to regulatory concerns and safety requirements.
When SCL expands fiber elsewhere in the system for support of electric applications,

Approach Include at minimum of 48 additional fiber strands. Build out fiber extensions from fiber connecting SCL
substations as dark fiber leases are obtained.

SCL Risks Expansion of services beyond core business.

(specific approach)

Target user base likely under 20 organizations with limited direct revenue growth potential.

SCL Opportunities

SCL could earn additional revenue from selling dark fiber to businesses or large institutions (A major
municipal electric utility in the US recovers its investment in dark fiber extensions through an 18 month
contract and charges customers for O&M and lease of fiber strands).

Dark fiber customers “pay” for fiber extensions- which are available at no cost for SCL electric applications
as they emerge.

Minimum Additional Capital
Investment

Incremental fiber cable cost of $4,000 per mile for incremental fiber strands, fiber extensions paid for by
lease.

Up to $136,000 to add additional fiber strands in planned cable to be located in the power space as SCL
connects substations (in addition to 1 c).

O&M (Year 1 $)

Assign SCL staff person to lead marketing efforts plus 25 percent full time equivalent employee for
technical resource. Staff needs grow as fiber leases are added.

Development of a business plan, estimate of $100,000.

What is Needed to Meet
Objectives

SCL increases fiber count in planned cable connecting substations (see option 1c).

Agreement of businesses and large institutions through contract to lease spare capacity as incremental
fiber extensions are built.

Benefits to Consumer and
City

Provides a foundation for economic development initiatives requiring enhanced connectivity to key
business segments
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ntially with the “last mile” financed by the
to-the-Neighborhood/Lease Model)

Description

The City or SCL builds and controls a fiber to the neighborhood network throughout Seattle. The
neighborhood fiber serves to attract other investment in which the “last mile” is bridged through a range of
potential options financed by the private sector or, potentially, an Equity model in which subscribers pay a
hookup fee to finance the fiber extensions to their homes and businesses.

Private sector entities are selected to operate the network and offer services to residences and
businesses. These entities pay SCL an access fee for use of the SCL network.

SCL and City Risks
Overall

Impact to SCL electric rates.
Perceptions of the relationship between electric utility need and fiber to the premises availability.

In the Equity, customer ownership model, potential perception of the City or SCL “redlining” high income
households since investment of fiber to the premises is made in areas of those willing to pay.

In the Equity, customer ownership model, unproven model in the US. Value proposition basis not well
understood by consumers.

The City or SCL is required to develop technical support since approach is no longer a dark fiber offering.

Limitations due to regulatory and legal concerns.

Approach

Deploy fiber to the neighborhood to help attract FTTP investment

SCL Risks
(specific approach)

Potential for stranded capital investment.

Potential litigation due to Qwest ownership interests with SCL poles.

Competes with financial resources for investments required to operate and maintain the electric system.
Potential impact to SCL electric rates.

Does not address an immediate SCL need

SCL Opportunities

Equity model success in Europe (Sweden) has increased interest with this approach in the US.

Minimum Additional Capital
Investment

$150 M ($100 M for fiber,” $40 M to cover implementation costs,” $10 M loan for initial operating
expenses™)

O&M (Year 1 $)

$2.8 M (employees, inventory requirements, location to house equipment)

What is Needed to Meet
Objectives

Residential market shares of 21 percent cable television, 54 percent Internet, and 15 percent telephone.
Business market shares of 21 percent cable television, 36 percent Internet, and 27 percent telephone. The
subscribers to services pay an equity or hook-up fee.

Attract providers that are willing to pay access fees at required levels while obtaining required penetration
rates and manage the network.

Benefits to Consumer and
City

Provides consumers an alternative provider of voice, video, and data services.

Emission reductions and cost savings (vehicles, roads, public transportation) due to increased
telecommuting. Initial emission reduction estimated at in 42.3 million kilograms of CO, per year. Initial
consumer vehicle savings estimated at $60.9 M per year and time savings of $33.1 M per year.

Provides a foundation for economic development initiatives requiring enhanced connectivity.

% 4.5 percent interest, 20 year repayment, princigahyment begins in year 1, 1 percent issuandeoadsorrowed

amount.

% 5.0 percent interest, 20 year repayment, princigahyment begins in year 1, 1 percent issuanseoro

borrowed amount

% 6.0 percent interest, 20 year repayment, issugdan 1, principal repayment begins in year 3
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any retail provider access (Open
Access/Wholesale Model).

Description

The City or SCL builds and finances fiber to the premises throughout the City of Seattle.

A private sector operator is selected to maintain and operate the network. Network access is available to
any retail provider.

SCL and City Risks

Unproven model in the US.

Retail providers do not have high capital investment and therefore may not market aggressively, thus
increasing potential for low market shares that will not provide sufficient SCL cash flow.

Overall
Limitations due to regulatory and legal concerns.
Approach The City or SCL obtains bonding for fiber build out and initial operating capital.
Ability to attract and retain required staff.
Impact to SCL debt to service ratio guidelines set by City Council.
SCL Risks Competes with financial resources for investments required to operate and maintain the electric system.

(specific approach)

Potential for stranded capital investment.
Potential impact to SCL electric rates

SCL or City cash flow

SCL Opportunities

Success in Europe (Amsterdam) has increased interest with this approach in the US.

Minimum Additional Capital
Investment

$450 M ($250 M for new fiber,”™ $200 M for equipment and miscellaneous implementation,”” $25 M loan
for initial operating expenses™)

O&M (Year 1 $)

$4.6 M (employees, office facilities, warehousing for storage and maintenance, location to house
equipment)

What is Needed to Meet
Objectives

Residential market shares of 21 percent cable television, 54 percent Internet, and 15 percent telephone.
Business market shares of 21 percent cable television, 36 percent Internet, and 27 percent telephone.

Attract providers that are willing to pay access fees at required levels while obtaining required penetration
rates.

Benefits to Consumer and
City

Provides consumers a choice of retail providers.

Emission reductions and cost savings (vehicles, roads, public transportation) due to increased
telecommuting. Initial emission reduction estimated at in 42.3 million kilograms of CO, per year. Initial
consumer vehicle savings estimated at $60.9 M per year and time savings of $33.1 M per year.

Provides a foundation for economic development initiatives requiring enhanced connectivity.

% 4.5 percent interest, 20 year repayment, princigahyment begins in year 4, 1 percent issuandeoadsorrowed

amount

75,0 percent interest, 20 year repayment, princigglayment begins in year 4, 1 percent issuansteofdorrowed

amount

% 6.0 percent interest, 20 year repayment, issugdan 3, principal repayment begins in year 5
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services (Retail Model)

Description

The City or SCL builds and finances fiber to the premises throughout the City of Seattle.

The City or SCL becomes the retail provider of voice, video, and data services in the City of Seattle.

SCL and City Risks
Overall

Requires the City or SCL to aggressively market voice, video, and data products.
Competes directly with Qwest and Comcast.
Potential for litigation- consumer watch dog groups and providers.

Limitations due to regulatory and legal concerns.

Approach

The City or SCL obtains bonding for fiber build out and initial operating capital.

SCL Risks
(specific approach)

High market penetration required to meet cash flow objectives.

Does not give consumers the potential to choose from a wide range of providers.

Infrastructure based providers already based in Seattle with stable market shares.

Ability to attract and retain required staff.

Impact to SCL debt to service ratio guidelines set by City Council.

Competes with financial resources for investments required to operate and maintain the electric system.
Potential for stranded capital investment.

Potential impact to SCL electric rates.

SCL Opportunities

Some success with many small municipal electric utilities in the US.

Control over service quality, availability, and pricing.

Minimum Additional Capital
Investment

$530 M ($250 M for new fiber,™® $230 M for remaining implementation costs,™ $50 M loan for initial
operating expenses'®)

O&M (Year 1 $)

$18.9 M (employees, office space, retail storefront, warehousing for storage and maintenance, location to
house equipment)

What is Needed to Meet
Objectives

Residential market shares of 21 percent cable television, 54 percent Internet, and 15 percent telephone.
Business market shares of 21 percent cable television, 36 percent Internet, and 27 percent telephone.

Cable television and telephone priced similar to existing services. Internet priced similar- but with greater
performance.

Benefits to Consumer and
City

Provides consumers an alternative provider of voice, video, and data services.

Emission reductions and cost savings (vehicles, roads, public transportation) due to increased
telecommuting. Initial emission reduction estimated at in 42.3 million kilograms of CO, per year. Initial
consumer vehicle savings estimated at $60.9 M per year and time savings of $33.1 M per year.

Provides a foundation for economic development initiatives requiring enhanced connectivity.

% 4.5 percent interest, 20 year repayment, princigahyment begins in year 4, 1 percent issuandeoadsorrowed

amount

1905 0 percent interest, 20 year repayment, prinagahyment begins in year 4, 1 percent issuandenoos

borrowed amount

1916.0 percent interest, 20 year repayment, issugdan 3, principal repayment begins in year 5
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8 The Existing Broadband Landscape in Seattle

This Section of the Report provides a brief ovesvid the existing broadband landscape in the
City, including announced future projects and deplents, and evaluates the reach and
capability of existing and planned private-sectoodoband infrastructure and services. In
summary, this Section concludes that Seattle’sleess and businesses have a relatively broad
range of services available, as compared to otlmnuareas where there has been little or no
Fiber-to-the-Premises (FTTP) deployment. Howewer,compared to FTTP areas (such as
Verizon FiOS build areas and the FTTP networks @jomcities in Europe and the Pacific Rim);
Seattle is at a great disadvantage with respedcctess, speed, capacity, and ubiquity of
broadband.

8.1Background

Seattle is not alone in this disadvantage amongrfare cities. It is increasingly apparent that
the current American market has not delivered bregadband competition or ubiquitous very
high-speed broadband. While there may be sigmificampetition in provision of programming
and services such as telephone, email, and videere-tls not significant competition in
provision of “pipe” -- the infrastructure over whiall of those services operate

Moreover, to the extent that service competitionistsx the market is distorted if the
infrastructure provider can manipulate the qualitgompeting services over the connections the
provider controls to the end customer. In a caniexwhich network owners have been
permitted by the Federal Communications Commisgl@C) and the courts to “close” their
networks to competition, competitors can reachaasts only by building their own facilities—
at prohibitive cost that precludes the emergencaufiple competitors.

This situation is akin to a scenario in which thaional road network is owned by UPS and
closed to competitors--in order to provide servieedEx, DHL and other package deliverers
would be forced to build their own network of roadsd highways--a prohibitive bar to
competition. The result in the communications eghts comparable: a broadband monopoly or
duopoly of incumbent cable and telephone compdfifes.

Even using this closed model, the incumbents doptet to build FTTP throughout Seattle's
neighborhoods, with the exception of small scal@grin new developments. In fact, to our
knowledge, neither of Seattle’s existing wired pdevs plans significant FTTP rollouts in
Seattle.

192 Even less service exists in much of the coung&azingly, significant areas of rural America hae
broadband options other than satellite servicechvis costly and cumbersome. Satellite technolwag/proven
itself a competitor for delivery of one-way videndaradio, but it is significantly inferior to fibeptics -- and even
to cable modem or DSL service -- for Internet amériactive services. Satellite broadband cannatimzable and
DSL for bandwidth, it is far more costly, and shtieltransmission entails a latency and delay iskaémakes
widespread Internet use unlikely using existindghtexdogies.
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8.1.1 Existing Providers Do Not Have Incentive to Offerevy High-Speed Broadband

Seattle’s incumbent providers are taking increnlesteps to deploy some new technologies, but
they are constrained in their investment choicea hymber of key factors:

The capital markets

The high cost of infrastructure investment

The advent of competitive services over data caimes that threaten “triple play”
service revenues

First, the capital markets reward short-term psadimd punish long-term expense for investments
like FTTP. As was noted in a 2006 Strategy Anafystudy:

Unlike local governments, which can justify investiin expensive FTTH technology on the
grounds that it may benefit the public or stimulaeonomic growth, telcos and other
shareholder-owned companies face intense presslireit costs and show near-term returns on
investment. This financial pressure will contineemake FTTH difficult to rationalize in the
near term%

Second, the existing broadband market precludes iroadband competition because of the
impracticability of construction of numerous broadd physical networks.

The cost of building fiber all the way to the howmrebusiness constrains incumbent investment
choices—and, under current law, building their ometwork is the only way competitive
providers can reach consumers. With the “overBuitshdel, each provider must build out
competing networks in each neighborhood they wargerve. The required infrastructure and
investment to serve one consumer is quite simibarthie investment to pass all potential
customers in the community. In other words, tleuned investment must be repeated for each
provider, double the providers, double the netwan&ts, double the investméfit. As a result,
each incumbent can justify major investments onfyiricreasing revenues per household by
selling many services, rather than just one or two.

193 Jim Penhune and Martin Olausson, “Fiber To The eldm Europe: Will Municipalities or Markets Drive
Growth?,” Strategy Analytics, November 10, 2006.

104 The alternative, “open access” model separatesghegork itself (provided by a “wholesaler”) frometiservices
(provided by “retailers” who compete over the singetwork). A single infrastructure provider (eittprivate or
public) sells wholesale access on a non-discriroiydbasis to any private service provider. Thigdaleeliminates
duplicate network infrastructure investment anduced market-entry barriers to new and innovativevice
providers. This model enables the same creatiwitygvation, and competition over new networks xisted over
open dial-up networks in the 1990s.
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To increase revenues, incumbents attempt to selbwuoers "triple play" services--bundled
voice, video, and data. Their goal by offeringpfie play” is to increase both the market size
and the net contribution margins.

Finally, the incumbents are even more constraineth® fact that very high-bandwidth threatens
their business models of selling multiple service®r their networks. Incumbents are not
incentivized to build big pipes because, where Highdwidth is available, consumers are likely
not to purchase incumbent services, but rathes¢olnternet-based voice and video services.

Current incumbent business models call for sellinge, video, and data services, the famous
“triple play” or “bundle” that represents signifizarevenues. This business model is threatened
by very high-bandwidth because, in a “big pipe” ldpconsumers may purchase only the high-

bandwidth data connection and then get voice addovservices from a web-based provider—a

significant loss of revenue for incumbents, but reay savings for consumers and a great
incentive for web-based innovation by thousandsoofipeting companies.

The incumbents are likely concerned that competilinternet-based applications over a big pipe
will erode the market power they enjoy today. Bheicture of the market incentivizes them to
mitigate this risk and retain market power by collittg and limiting data connections and

thereby the ability of consumers to buy (or get fr@e) competitive voice and video services
over data connections. Such services have thenjtéo turn their business models upside
down.

For example, Internet-based Voice over Internetdea (VoIP) is a threat to incumbent voice
revenues. VolP, combined with high-speed Inteatstess, transforms voice communication
from a service to an applicatioff. Consumers can get VoIP as a free service (frompenies
such as Skype) or as a paid service (from companigs as Vonage).

Similarly, video multicasting and video streamirgy a threat to incumbent video revenues.
Current incumbent networks limit the functionaliy video over the Internet. But very high-
bandwidth will enable quality video multicastingdastreaming. Consumers will not have to
purchase a package, or “tier” of video channelspynaf which they never watch. Rather,
consumers will simply acquire programming over ttheta connections from Internet-based
distributors (such as Akimbo or CinemaNow) or diyedrom the content producer (such as
Comedy Central or a production studio).

Some incumbents are therefore well-served by IaAt@andwidth—scarcity protects their
business model and revenues and does not adeqeat@ye Internet-based applications that
compete with their own service offerings. So loag data capacity is a scarce resource,
consumers will continue to purchase services fraoumbents rather than accessing them as
applications over the Internet.

195 gervices are bundled with the connectivity infrasture. The voice telephone service acquired fAH&T is an
example of a service. Applications separate thditiobnal service from the infrastructure. For mxde a VolP
telephone application can follow the user, andistied to a particular infrastructure.
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But scarcity does not serve the goals identifiedthy Seattle Task Force because it fails to
deliver the big pipe for innovation and creativibew capabilities; opportunities for competitive
and innovative service providers; enhanced cust@ematives; or consumer choice.

8.1.2 Existing Networks are Not Technically Capable of &als Enabled by Fiber

The incumbent communications carriers offer manydpcts in Seattle that they describe as
“broadband.” Perhaps these products are broadinader the low standards for speed accepted
by the FCC. But the FCC’s new, much anticipatefindeon of broadband is only 768 Kbps
(higher than the previous definition of 200 Kbp4g bitill laughably low). “Basic broadband” is
now defined as download (not symmetrical) speedwdmn 768Kbps and 1.5Mbps. As one
observer has noted,

For comparison’s sake, an average movie downlod®@sMB (5872025600 bits), and
would take 8.16 hours to download under the oldalband definition at 200 Kbps.
However, at the new faster rate of 768 Kbps, an igae with basic broadband will be
able to download a movie in just 2.12 hotffs.

These speeds are insignificant fractions of theedpthat fiber can deliver using current
technologies®’

The networks operated by cable and telephone caeware limited in their technological
capabilities and do not offer the kinds of speedd eapacity possible with FTT# Both
industries are further limited in their reach: @lkrving primarily the residential market and
Qwest serving some business and residential atgdsrited by its technology.

8.1.2.1Comcast Hybrid Fiber/Coaxial Cable

Seattle’s cable television operator is Comcast €alvhose “footprint” includes all residences
and some business areas of the City. Comcastsofievadband at typical cable modem

196 «“ECC Definition for Broadband Now 786 Kbps,” hitfelliottback.com/wp/archives/2008/03/22/fcc-detiion-
for-broadband-now-768kbps/.

197 In Europe and Asia, significant fiber projects amderway to offer worst-case symmetrical speedd Qff
Mbps—500 times the speed the Federal CommunicatBomemission considers satisfactory. In some acdas
Asia, such as Tokyo, a gigbit of connectivity i2 nausual—5,000 times the speed the FCC curreptlycves.

198 Even advertised speeds may be illusory or inctersis The New York Times noted that some “custenater not
get the maximum promised speed, or anywhere neémin their cable and digital subscriber line ceciions.
Instead, the phrase ‘up to’ refers to speeds attéenunder ideal conditions, like when a DSL useardar the phone
company’s central switching office.” Matt Richtehd Ken Belson, “Not Always Full Speed Ahead,” THew
York Times, November 18, 2006.
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speeds® It operates a high-quality, reliable hybrid filmraxial systems that can compete
against other offerings in today’s marketplaces dystem however is limited by its lack of
fiber—even with advanced electronics and softwhsdarid fiber/coaxial systems cannot keep
pace with the potential speeds of fully-fiber netkkgosuch as those being deployed by Verizon
in exclusive areas of the country, including thenomunities surrounding Seattle. The cable
system is limited by the inherent shortcomingshef ¢toaxial cable that runs from the nodes into
the home. An additional limitation arises from thleared nature of cable modem service—
bandwidth within a neighborhood is shared rathantbedicated. As a result, speeds may be
significantly decreased by one’s neighbors’ sirmétaus use of their cable modems.

Cable companies traditionally have serviced thedeegial market and they have very limited
footprints in business areas of most communitiéis-is generally true throughout the United
States. The limited availability of cable modemvses in business areas has not made an
appreciable competitive impact on the price of biguality and speed broadband products for
business.

8.1.2.2Qwest Hybrid Fiber/Copper

Qwest is the incumbent local exchange carrier att®e where it offers Digital Subscriber Line
(DSL) services to most of the City and leases eoédutircuits to government and businesses at
higher prices. Small and medium sized businessgshave difficulty affording these circuits.

DSL represents a relatively low-bandwidth form obdxband -- a network of roads, not

superhighways. DSL does not even have the capebitf a cable modem network because it is
based on lower-bandwidth infrastructure. DSL rangelephone network copper wires, which

simply cannot handle the same capacity as fibewen as Comcast’s hybrid fiber/coaxial (HFC)

network™® As capacity requirements increase, DSL is likelfall further behind cabl&?!

Qwest does not plan to build FTTP, other than pestha new “greenfield” developments.

Qwest has announced a strategy for upgrading séiteexisting copper systems to fiber-to-the
node, a technology that brings fiber deeper inorteighborhoods, but still attempts to use aging
copper plant to cover “the last mile” to the homebumsiness. This technology is widely
regarded among communications engineers as extrdmaled in capacity — even for today’s
existing applications.

199 speed comparisons are dependent on Comcast HiggeSpternet service tier selected (6 Mbps, 8 Mips6
Mbps) and are based on download speeds vs. stahdaMbps DSL service. Not all service tiers araikmble in
all areas. Many factors affect speed. Actual dpaary and are not guaranteed. Maximum uploaddspesnge
between 384 Kbps and 2 Mbps depending on the setigc selected and can be even faster with Povastn
Data obtained fronmww.comcast.com

10 Even in the best of circumstances, DSL coveraggifficult to project for a given location. A refince or
business could be in an area where DSL is offergddnot available at their location due to thalgy of the
existing circuit or the fact that the system ispiegh out--all DSL equipped circuits are alreadyse.u

1 The limitations of DSL are demonstrated by thewsf of Verizon to supplement its old copper phoa@vorks
with new FTTP networks in limited metropolitan asewithin its existing footprint, which does not inde Seattle.
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Under Qwest’s current plans, fiber will be deployedthe node—but the old copper will be
retained for some of the plant--the architecturBsdar retaining up to one mile of existing

copper lines from the node to the home or businéBse reason for implementing VDSL is

clear—Qwest is avoiding the enormous expense (amg) to construct fiber down the majority

of rights-of-way and to the premises. The actimdrfconstruction contemplated is a fraction of
what Verizon is doing in its FTTP builds.

It's important to note that, even under the besticdumstances and assuming that Qwest’'s
technology works as advertised, fiber to the nodanot, under any circumstances, offer
comparable capacity or speed to FTTP.

Theoretically, Qwest’s new technology can providarauch as 20 Mbps downstream and a few
Mbps upstream under ideal circumstances (suchoas @groximity to Qwest’s central office) but
these circumstances are rare and the product ¢eypi(i$105 per month). Qwest has told
investors that it is considering deploying “bondimgriations of DSL that would bond copper
pairs and thereby boost speétfsbut such plans are, to our knowledge, aspirationd} thus
far, and assume the existence of sufficient cofjpaars” to bond to each other.

Qwest has not committed to a date certain by whian this limited technology will be widely-
deployed in Seattle.

Even if Qwest’s hoped-for technology does turn toutvork on a large scale, Qwest’s century-
old copper plant inevitably runs up against thditiea of physics—this technology, at best, can
barely support the high-bandwidth applicationsaafay, and certainly not the higher-bandwidth
requirements of tomorrow.

The limitations of this technology are likely to lbeached quickly--even assuming that the
technology does turn out to work on a large scate] assuming that Qwest does upgrade
quickly to this architecture in Seattle. From eht@ical standpoint, fiber to the neighborhood is a
short-term solution in a market where bandwidthdseare growing exponentially and high,

symmetrical capacity is increasingly needed for Isrhasinesses and for popular emerging
applications like gaming, video-gaming, video-dosads, and video-conferencing. Qwest’s
100 year-old copper plant is not capable of medtiege needs in the medium or long-ttth.

8.1.2.3Contrast: Verizon FTTP in Surrounding Areas

Verizon is deploying Fiber-to-the-Premises (FTTiR)imited parts of the US — in other areas,
like Qwest, it has chosen to rely on its currergpsr plant and DSL technology.

12 Ed Gubbins, “Qwest Greenlights $300 million FTTNolRut,” Telephony Online, October 30, 2007,
http://telephonyonline.com/fttp/news/qwest_fttn_ldgment_103007/.
113 ||

Ibid.
114 Andrew Afflerbach, Ph.D., “Fiber to the Premisesiahe Node,” Journal of Municipal Telecommunicatio
Policy, Fall 2006.
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Verizon’s FTTP networks are flexible and capallBmmpared to other forms of communications
transmission, FTTP boasts the highest theoret@phaty per user. It makes possible a wide
range of potential applications and services, anables the phone company to constantly
upgrade capability and capacity simply by upgraddng equipment and software, while using
the same fiber cable.

Verizon’s network designs call for expanding itsistrg backbone fiber to deploy fiber
throughout the system, replacing existing coppkethal way to the curb (and into the homes of
those customers who subscribe).

FTTP systems are theoretically capable of virtuallyimited speeds for data, though current
Verizon plans call for ten to 50 Mbps downstreard amo to 20 Mbps upstreaf® Electronics
and software changes make possible great increasdsoughput without modification of
outdoor fiber plant. In this way, fiber is congielé a “future-proof” technology.

Verizon is currently in the process of obtainingleatelevision franchises in the state of
Washington. Below is a list of localities whererien has obtained cable television franchises
and FiOS services are available to residéhtsFigure 30 shows the areas served by Verizon
FiOS on a map.

Bellevue
Bothell
Camas
Edmonds
Everett
Juanita
Kenmore
Kirkland
Lynnwood
Mill Creek
Redmond
Washougal

15 Data obtained frorwww.verizon.comaccessed August 08, 2008.
M8 hitp://www.fiberexperts.com/washington-fios.htratcessed September 9, 2008
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Figure 30: Areas served by Verizon FiOS in Washingtn

On May 1, 2008 Verizon announced the build of aarg video hub-office in Everett which
will serve customers using FiIOS. Verizon is stilkthe process of negotiating a cable television
franchise agreement with King County and does eohgve FiOS service in Seatttg.

8.1.2.44G Wireless

4G is the term applied to promising new wireleshi®logies, many of which offer sustained
data speeds of a few Mbps or more per user. Thedede technologies with standards
developed by working groups of the Institute ofdilieal and Electronics Engineers and known
by Institute of Electrical and Electronics Engirestandards numbers 802.11 (WiFi), 802.16
(WiMax), and 802.20. 4G also includes new genenatiof wireless technologies planned by the
incumbent cellular providers.

7 http://newscenter.verizon.com/press-releases/vai2008/consumers-in-washington-state.html accessed

September 4, 2008
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4G receives significant cultural and press attentiout the excitement over this technology
should not blur the fact that 4G, no matter hownsing, is not capable of the same speeds as
fiber and is likely to remain proportionately bethim the future.

4G does not currently represent a broadband tecgynahat is comparable to fiber. 4G does not
have comparable capacity to fiber, versions of 4@giunlicensed spectrum may be limited in
range and subject to interference, and 4G is lgngefested as a widespread broadband medium
— a technology still in development.

The difference between fiber and wireless is disedsn detail above.

8.2 Existing Residential and Small Business Products a@nServices

Based on a review of providers’ promotional matearad discussions with SCL and City staff, it
appears that DSL and cable service are relativedgly available in Seattle. Qwest has a
substantial footprint and most areas have DSL ameif® To address the growing demand for
data, Qwest has expanded fiber deep into some lmmigbods (though not to the home),
enabling a 20 Mbps downstream DSL produgt.

Service and availability gaps, however, do exissophisticated residential data users and
businesses are requiring capabilities beyond tbtieeed by cable modems and DSL.

A number of competitive telephone providers serre business market and use Qwest’s
infrastructure. In addition, there are other alédives to traditional telephone services, such as
wireless (Verizon Wireless, AT&T, Sprint/Nextel)alde television (Comcast, Broadstripe),

Internet-based Voice over Internet protocol (Vo[Rpviders (Vonage, Skype, and others—

assuming a sufficiently robust Internet connection)

More than 45 local and national Internet servicevyaters (ISPs) offer services in Seattle,
ranging from dial-up to high-speed connectivity (D8able). There are also a number of higher
capacity, higher cost options (ISDN, T1) availafiem providers such as Qwest. Mobile
wireless broadband options are also available fommpanies such as AT&T, Sprint, and
Verizon. Speeds and price vary greatly dependpumnuhe level of service the user requires.

18 DS coverage is difficult to project for a giverchtion. A residence or business could be in aa mhere DSL
is offered but still not get service because of diuality of the existing circuit or because all D8apacity has
already been allocated.

119 Qwest’'s marketing materials are, as of the datéiefwriting, notably silent about the upstreareess for this
product, suggesting relatively slow average spegadssibly below a megabit per second, with no gutass as to
any speed at all.
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8.2.1 Internet Providers and Products

Seattle businesses and residents have a numbeptioh® for high-speed Internet access,
including DSL, cable, satellite, and wireless. dddition, there are a number of local and
national dial-up Internet providers in and arouhd tity. The dial-up service options range in
price from $8 to $24.99 per month. There are fieenpanies in Seattle that offer high-speed
Internet access through DSL with speeds ranging ftcd Mbps to 20 Mbps. The cost for the
DSL service ranges from $29.95 to $189.95. Theesfewer satellite and wireless Internet
providers as compared to DSL and offer Internetiserin the range of speeds from 1 Mbps to 3
Mbps. The cost for this service ranges from $59®%209.99. Further details of these
packages are outlined in Appendix B.

A summary of some Internet providers, who may besitered direct competitors of a City
Internet offering, and their available service op# are presented in Table 27.

Table 27: Internet Providers

Cable ISDN,
DSL DSL | Cable | Modem Satellite Dial Up Wireless EVDO/ |Frame
Facilities|Reseller/Modem|Reseller Telephone UTMS |Relay,
Based | Added Added Other

Value Value

Provider

AT&T

Broadstripe

Clearwire

Comcast

Dish Networ}
(through Wild Blue)

EarthLink

HughesNet

Qwest

Speakeasy’

WildBlue

Verizon?!

Qwest has 11 central offices (COs) supporting SGkiwvice area. The central offices are:

. West- serving West Seattle.
Duwamish- serving White Center, Georgetown, andistrial Area.
Parkway- serving Rainier Valley and Beacon Hill.
Main- serving Downtown and North Industrial Area.
Elliott- serving Northwest Downtown.

120 Not available in all areas.
121 Not available in all areas.
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. East- serving Capitol Hill, Madison Park, and MathoFiber to the node under
construction which will allow support of a 20 MbPSL product.

. Atwater- serving Queen Anne, Interbay, and Magnolia

. Sunset- serving Ballard, and Shilshole.

. Campus- serving University District, LaurelhurstdaNallingford. Fiber to the node
under construction which will allow support of a Ribps DSL product.

. Lakeview- serving Green Lake, Ravenna, and ViewgRidFiber to the node under
construction which will allow support of a 20 MbPSL product.

. Emerson- serving North Seattle, Shoreline, and IFakest Park.

It is our understanding that all Qwest COs in 3eaite equipped to supply DSL. Given the
number of CO’s in Seattle and that they are alligmpd with DSL, most residents and

businesses should have a DSL option availableamthAs indicated above Qwest is deploying
fiber to the node at three of the central officBadt, Campus, and Lakeview). The fiber to the
node extends fiber into neighborhoods served byctmdral office. The fiber equipment and

related DSLAM equipment allows Qwest to offer a Rbps product to residences and

businesses in each neighborhood that is servedbby. f The neighborhoods served by these
three central offices are show in Figure 31.
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Figure 31: Neighborhoods in Which Qwest is Currenty Deploying 20 Mbps
(Downstream) DSL

Qwest is charging $104.99 per month for the DSkiserwith a download speed of 20 Mbffs
and $51.99 for a download speed of 12 Mbps. AéSmonth discount is offered when the DSL
service is combined with local phone service. @nhing question with Qwest’'s 20 Mbps and 12
Mbps is the absence of information regarding uplspdeds. We strongly suspect that the
upload speeds are in the 1 Mbps or slower range.

8.2.2 Video Providers and Products

Broadstripe and Comcast are the cable systems tojelia Seattle. They offer analog and
digital packages, as well as a number of premiumices. The basic and digital packages are
summarized in Tables 28 and 29.

122 http://seattletimes.nwsource.com/html/businesstalclny/2004371385 apqwestdsl.html?syndication=rss

“Qwest introduces 20 megabit DSL in some areas'il&8, 2008, The Seattle Times, and the Qwest sithfor
Seattle ahttp://www.qwestdeal.com/dsl.html
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Table 28: Comcast Residential Cable Television Paakges®
Package Price Pernl CPE | Installation | Miscellaneous| Add-ons per
Month month
Limited Cable | $12.55 N/A| N/A DVR $8.95
Basic Cable $52.25 N/Al  N/A HD: $6.50
Digital Starter | $53.25" | N/A | N/A Includes On| HDDVR $13.95
Demand WWE $7.99
Digital $84.23° | N/A | N/A Includes  On| Howard Stern:
Preferred Demand $119.99 year,
w/HBO $10.99 month
Digital $98.24°° | N/A | N/A Includes  On| Filipino on
Preferred Plus Demand Demand $7.99
Digital Premier| $117.24" | N/A | N/A Hollywood on
Demand $12.99
Family Tier $31.49
ESPN GamePlan:
$109 single
payment
Sports
Entertainment
$5.99

123 Data obtained frorhttp://www.comcast.com/default.htndccessed Aug. 4, 2008.

124 promotion: $29.99 for first six months.
125 promotion: $39.99 for first six months.
126 promotion: $49.99 for first six months.
127 promotion: $79.99 for first six months.
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Table 29: Broadstripe Residential Cable TelevisioPackages?®

Price Miscellaneou
Package Per CPE Installation S Add-ons per month
Month

Limited $19.95 | CableCAR | $34.95 (pre- | Senior
Basic D $2.95 wired home);| discounts

(rent) $80 | $49.95 available

(buy) (unwired
Expanded $34.04 home)
Basic
Limited $53.99 | Digital
Basic + cable
Expanded terminal
Basic $6.95 or

9.95

(enhanced)
Digital $85.03 Internet spee
Double Play of 512 Kbps
Lite (incl. o . .
Internet) Digital Basic Choice
Digital $95.03 | In-home Internet speed $11,-99
Double Play wire of 6 Mbps Digital Sports &
(incl. maintenance Advgnture tier $5.99
Internet) $3.00 HD tier $9.95
Digital Triple | $120.0 Internet speed HBO multlplex $16.99
Play Lite |3 of 512 Kbps | Cinemax mutiplex
(incl. Internet $14'99, )
& phone) Showtlme/Mo_we
Digital Triple | $130.0 Internet speed Channel multiplex
Play (incl. 3 of 6 Mbps $14.99
Internet & Star;/Encore Superpd
phone) multiplex $14.99
Classic Triple| $111.5 Internet speed -II:—I\|/I ‘]iﬁgaghtzndr'é&s
Play Lite 3 of 512 Kbps b
(incl. Internet $11.95 . .
& phone) ggygger-wew movies
Classic Triple| $121.5 | House Internet speed
Play (incl. 3 amplifier of 6 Mbps
Internet & $35 (buy)
phone)

128 Data obtained frorhttp://www.broadstripe.comaccessed Aug. 4, 2008.
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Cable providers offer Internet and phone servideagawith cable television, the pricing for
which is summarized in Appendix B. There are catimgeoff-the-air operators which offers
High Definition channels at no cost. Table 30sligte off-the-air channels that are available in
Seattle.

Table 30: Off-the-Air Television Channels

Station'?® Channel No. | Channel Name
ABC 4.1 (38) KOMODT
NBC 5.1 (48) KINGDT
NBC 5.2 (48) KINGWX
CBS 7.1 (39) KIROHD
RTN 7.2 (39) KIRODT
PBS 9.1 (41) KCTSDT
PBS 9.3 (41) KCTSCR
PBS 9.5 (41) KCTSHD
CcwW 11.1 (36) KSTWDT
FOX 13.1 (18) KCPQDT1
TBN 14.1 (14) KTBWDT
IND 16.1 (31) KONGDT
TUBE 22.1 (25) KMYQDT
TUBE 22.2 (25) KMYQDT2
PBS 28.1 (27) KBTCDT
PBS 28.2 (27) KBTCDT2
PBS 28.3 (27) KBTCDT3
PBS 28.4 (27) KBTCDT4
ION 33.1 (32) KWPXDT
Qubo 33.2 (32) KWPXDT
ION Life 33.3 (32) KWPXDT
Worship 33.4 (32) KWPXDT
DAY 42.1 (42) KWDKDT
SAH 44.1 (45) KHCVDT
AZA 44.2 (45) KHCVDT?2
FUN 44.3 (45) KHCVDT3
Al 44.4 (45) KHCVDT4
UNI 51.1 (50) KUNSDT1

DirecTV and Dish Network offer cable TV packagesogatellite. Table 3and Table 32
present a summary of the provider’s pricing.

129 Data obtained frorhttp://www.titantv.com/quickguide/quickguide.asmccessed Sept 28, 2008.
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Table 31: DirecTV Cable Television Packages
Package™ | Price  Per| CPE Installation Miscellaneous| Add-ons per
Month month
Basic $ 9.99 Receiver $5 Free (up to 4 HD
Preferred $ 19.99 each rooms) programming
Choice (waived for $9.99
Family " $ 29.99 first one) Handling free
Choice® [ $ 34.99 ($20 value)
Choice $ 39.99
Extral33 HD/DVR
Plus DVR™ | $ 44.99 receiver
Choice $ 49.98 upgrade free
Extra + ($99 value)
HD135
Plus HD| $ 54.99
DVR136
NFL Sunday| $ 299.96 or
Ticket'®’ four monthly
payments of
$74.99
Lo $ 104.99
Maxima'3®
(Spanish)

Local channels are also available over DirecTV amd included in the above packages.

Premium channels can also be purchased individt@ilghe prices listed in the table.

Table 32 presents a summary of Dish Network’s pgci The network also charges a set-up fee.

Local channels are also available over Dish Networlan additional fee per month.

13%ata obtained frorhttp://www.directv.com/DTVAPP/index.js@ccessed Aug. 4, 2008.

131 pyrchase of 18 consecutive months (24 months dearced receivers) of any DirecTV base programming

package ($29.99/mo. or above) or qualifying intéomeal services bundle required.
132 For customers who purchase 24 consecutive montitiso(ut interruption) of any DirecTV base programi
package ($29.99/mo. or above) or qualifying intéomeal services bundle within 30 days of equipmease. Offer
valid for leased equipment only.

133 | pid.
134 bid.
135 | pid.
138 | pid.
137 bid.
138 |pid.
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Table 32: Dish Network Cable Television Packages
Package™’ Price CPE | Installation | Miscellaneous | Add-ons perf
Per month
Month

Turbo HD Bronze| $24.99 Activation fee | Add-ons:
Turbo HD Silver | $32.99 waived with 24-| Seattle Market
Turbo HD Gold $ 39.99 month $5.00
Dish Family $19.99 commitment Bronze HD
America’s Top $ 32.99 $10.00
100 IR to UHF Pro | Platinum HD
America’'s Top | $37.99 Upgrade Kit $10.00
100 Plus $39.99 Latino $13.99
America’s Top | $44.99 Latino Max HD
200 Phonex Easy | Essential $10.00
America’s Top $ 54.99 Jack $39.00 Latino Max HD
250 Ultimate $20.00
AMmerica’s $94.99 Extraremote | HBO $14.99
Everything Pak $1999 Cinemax $1299
Dish Latino $27.99 o Showtime $12.99
Dish Latino Plus | $ 32.99 Activation fee | Starz $12.99
Dish Latino Dos | $ 39.99 waived with 24-| Playboy $14.99
Dish Latino Max_| $ 49.99 O ment | aam oy e 29
Arabic Elite Super| $ 44.99 commitmen -
Pax Rio UHF Pro | 83100 0]

- 0 ro .
ghmisi VtVaII $$332é29 Upgrade Kit 4 movie packages
s e e ' $39.99 $40.00

- ' kages
Polish Superpak | $ 39.99 Phonex Easy 25%08’('39 packages
Brazil Elite Pak | $ 44.99] Jack $39.00 | DVRs available
Russian Mega Pak $32.99 for rent

Extra remote Many special
$19.99 packages

139 Data obtained frorhttp://www.dishnetwork.comAaccessed Aug. 5, 2008.
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8.2.3 Voice Providers and Products

8.2.3.1Wireline Voice

Qwest is the Incumbent Local Exchange Carrienfférs communication services to residences,
small businesses, and large businesses. Its néisidservices include local and long-distance
telephone and Internet. Qwest also offers completerork solutions for small businesses, large
enterprises and wholesalers. Voice packages dffese Qwest are provided in Tables 33

through 35. There are many Competitive Local ErgeaCarriers in Seattle some of which
include Advanced TelCom, Inc, Air Speed, LLC, Axx@@ommunications, Inc., BullsEye
Telecom, Inc, CenturyTel Solutions, LLC, CSK Comneations, Inc., Eman Networks and
many such others.

Table 33: Qwest Residential Voice Packag&8

Type of Service Plan Price per Equipment/ Additional Features
Month (single Charges/ (charges apply)
line/double line) | Installation
Landline Basic Home | $13.50 Installation of| Caller ID $7.50
(unlimited first jack: Call Waiting $6.00
local) $99.00 Voice Mail $7.95
Installation of | Line-Backer™ 5.00
other jacks: | 3-Way Calling $3.50
$60.00 Last Call Return $3.95
Choice $29.99 (w/choice Call Forwarding $3.00
Home of 3 calling Call Rejection $4.50
(unlimited | features)/39.99 Continuous Redial $3.50
local) (2" line has no Security Screen™ $2.9%
calling features) Call Waiting ID $6.00
Choice $34.99 (w/choice Qwest can help set up its
Home Plus | of 10 calling own services plus
Local features)/$39.99 Electric, Gas, Water andl
(unlimited | (2" line has no more
local) calling Long Distance Alert—
features)/$44.99 Free w/Call Waiting
(2" line with Voice Mail w/Audible
choice of 10 Message Waiting
calling features) Indicator $7.95
Unlimited | $25.00 Anonymous Call
Long Rejection—free
Distance w/Caller ID or Last Call

140

https://myaccount.qwest.com/MasterWebPortal/appaeniaome/Shop? nfpb=true& pagel abel=LocalLandingPh

onePaggeaccessed August 7, 2008
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Type of Service Plan Price per Equipment/ Additional Features
Month (single Charges/ (charges apply)
line/double line) | Installation
5 Cent Long | $5.99 + 0.05 per Return
Distance minute Anywhere Voice Mall
15 Cent $1.99 + 0.15 per $14.90
Single Rate | minute Call Curfew $3.95
Long Call Transfer $6.00
Distance Caller ID w/privacy
$9.95
Custom Ringing $5.00
Dial Lock $3.95
Priority Call $3.50
Selective Call
Forwarding $3.50
Selective Call Waiting
$6.00
Selective Call Waiting
ID $6.00
Speed Call 30 $3.00
Speed Call 8 $2.00
Voice Mail w/Audible &
Visual Message Waiting
Indicator $7.95
Qwest can help set up i
own services plus
Electric, Gas, Water an(
more
International | $4.00
Multilingual
Ten Cents to| $2.00 +
Mexico 0.10/minute
Mexico 180 | $20.00 (180
minutes)
Mexico 360 | $35.00 (360
minutes)
60 Minute | $3.50 (60 minutes
Canada + 7¢ for each
Savings additional
minute)
Plan Latino | $3.25 +
5¢/minute
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Table 34: Qwest Residential Voice Packages
Type of Service Plan Price per Equipment/ Additional Features
Month (single Charges/ (charges apply)
line/double line) | Installation

VolP Broadband | $39.99

Phone

Service

Table 35: Qwest Residential Voice Packages

Type of Service
Wireless To be offered in conjunction with Veriziorfuture.

Broadstripe and Comcast offer phone services dwar tybrid/fiber coax networks and their
plans are summarized in Table 36 and Table 37.

Table 36: Comcast Telephone Offering$*

Plan Price per Month Equipment/ \dditional Features
(single line/ Charges/ (charges apply)
double line) Installation
Unlimited (for existing - Modem Lease fee:| - International Rates
customers also subscribif39.95*4/$49.95 $3.00 for two lines| - Directory
to TV and Internet . $5.00 for 4 lines listing(s)/non-
Installation: $99 listing(s)
per event - Additional line

Unlimited (for existing
customers also subscribingb44.95/$54.95
to TV or Internet)

Service activation: calling features
$29.95 per event
Reconnect charge:
$27.99 per event

Unlimited (for phone servic
only) | $44.95/$54.95

141 Data obtained from
http://www.comcast.com/MediaLibrary/1/1/About/PhdeemsOfService/PDF/Digital\Voice/StatePricingListsgV

hington/Washington%20pricing%?20list.pdResidential Pricing List (Effective: July 01, B)QWestern
Washington, Version 16, accessed Aug. 6, 2008.
142 promotional price: $33.00 for first 12 months.

© CTC 2008



Draft Broadband Risk and Benefit Assessment
Seattle City Light

Page 136
Table 37: Broadstripe*®
Plan Price per Month Equipment/ Additional Features
(single Charges/ (charges apply)
line/double line) Installation
Voice $49.99 Activation/ Deactivation| Voice Mail $1.99
$39.99
In-home wire

maintenance $3.00
Self-installation, free

Professional Installation,

charge applies

Voice (with $39.99
basic cable
subscription)

In addition to traditional wireline voice servicagice over Internet Protocol (VoIP) is quickly

becoming a competitor in the voice communicatiorustry. VolP providers, such as Vonage
and SpeakEasy, are offering low-priced packagesdihaot distinguish between local and long
distance. Vonage, for example, offers unlimitedlimj anywhere in the United States and
Canada for $24.99 per month. Vonage and other padRiders do not have to have a physical
presence in the community because the applicatesides over the Internet. The user
(customer) simply needs a high-speed Internet adiame

8.2.3.2Wireless Voice - Existing

There are a number of cellular telephone providetls coverage in Seattle, including:

Verizon
Nextel
AT&T,
T-Mobile
Sprint

Many of these packages do not distinguish betweead Bnd long distance calling, and pricing is
based on the number of minutes used per month.

Further details of the residential phone packagesatlined in Appendix B.

143 Data obtained frorhttp://www.broadstripe.com/rates/Seattle_Rate NW.accessed Aug. 5, 2008.
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8.2.3.3Future Wireless Data Providers

There are currently eleven wireless providers mgidiets of licensed frequencies in the Seattle
region, of which six are operational. Table 3&slithe license holders and the frequencies they
hold in Seattle.

Wireless providers use either fiber or microwavedi to communicate between cell sites and
backhaul traffic to its headends. Leased circuged between cell sites prove costly and
sometimes cause bandwidth issues. As wirelessda@vincrease both data capabilities and the
number of subscribers, the capacity required &b eatt site will increase. Providing backhaul
connectivity to mobile service providers can op@naupotential new revenue stream for SCL.
Backhaul connectivity can be offered as dark fieexyelength services or Ethernet.

1. Dark Fiber is the simplest product to offer sintectronics are not required. Since this
would be unmanaged service, the wireless provideuldvbe responsible for adding
electronics, monitoring uptime and contacting SQtirtg outages due to fiber breakage.

2. Use of wavelengths conserves the use of SCL fi®effiber pair can be used to offer
multiple wavelengths which would enable the wirslgsovider to manage its capacity
needs, control 24x7 monitoring, and meet Qualitysefvice requirements. SCL would
be responsible for the uptime and availabilitylef teased wavelength.

3. Ethernet is desirable since the providers wantotnect multiple cell sites to a central
switch. The Ethernet solution will need Quality ®&rvice levels sufficient to support
voice applications. Since this is a completely aged solution, SCL would be
responsible for 24 x 7 monitoring of electroniceddiber and the link’s uptime and
availability.
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Table 38: Licensed Frequency Holders in Seattf&*

License Holder System Technology Web Site Comment
Deployed
AT&T 850 MHz GSM/GPRS www.wireless.att.com
(cellular)
1.9 GHz (PCS) |EDGE
1.7/2.1 GHz
(Future - AWS)
700 MHz UMTS/HSDPA
(Future)
Metro-PCS 1.7/2.1 GHz |CDMA www.metropcs.com PCS service is
(Future-AWS) not available in
Seattle
Nextel 806/886 MHz |iDEN www.sprint.com Sprint acquired
(SMR) Nextel
Sprint 1.9 GHz (PCS) [CDMA www.sprint.com
CDMA2000
1xEV-D (EvDO)|
T-Mobile 1.9 GHz (PCS) |GSM/GPRS www.t-mobile.com

1.7/2.1 GHz
(Future — AWS)

Verizon Wireles

K350 MHz CDMA
(Cellular)
1.9 GHz (PCS) | CDMA2000

1XEV-D (EvDO)

700 MHz
(Future)

www.verizonwireless.cl

m

Comcast

1.7/2.1 GHz
(Future-AWS)

www.comcast.com

Frontier Wirelesg 700 MHz

(Future)

www.echostar.com

Echostar owng
Frontier

Vista PCS

1.9 GHz (PCS)

www.verizonwireless.¢iatizon owns

controlling stake in
Vista[1

Vulcan Spectrumn 700 MHz

(Future)

Investment
company owned
by Paul Allen

Wirefree

1.9 GHz (PCS)

Enterprise
Cellular Service

www.strata8.com

Wirefree is an
investor in
Strata8 Networl

W http://news.vzw.com/investor/pdfiCellco_10Q11.8p05

144 www.wirelessadvisor.conaccessed September 9, 2008
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8.3 Existing High-Capacity Business Providers and Prodcis

During the course of our research, we identifiedé®ice providers in the Seattle area that offer
a range of services from dark fiber connectivityl&da transport services, with speeds that range
from 1 Mbps to 40 Gbps. The data transport sesvies be broadly classified by the technology
used as Dark Fiber, Ethernet services, Wavelergthces, and Synchronous Optical Network
(SONET) services. Individual providers tailor teeservices to a customer’s requirements such
as bandwidth required, configuration desired anchsuCompetitors in each service area are
discussed in the following sections. The existamgnpetitors for Ethernet (100 Mbps to 1
Gbps), SONET (OC-1 to OC-192), and wavelength Gbps and 10 Gbps) services are listed in
Table 39.

Table 39: Seattle Existing Competitors

. ) Ethernet (Mbps)
Sr. No. Carrier Dark Fiber 100 7000 | 10000 Wavelength SONET
1]360 Networks YES YES YES NO 2.5 Gbps and 10 Gbps 0OC-3/0C-12/0C-48
2|Abovenet YES YES YES YES 2.5 Gbps and 10 Gbps DS-3 to OC-48
3|AireSpring NO NO NO NO NO DS-1/E-1, DS-3, OC-3-0C-48
DS1, E1, DS3, OC3c, OC12c,
4| At&t NO YES YES YES 2.5 Gbps and 10 Gbps 0OC48c, 0C192c
Cross Stream
5|Communications NO YES YES NO NO DS-1 to DS-3 to OC-x
DS-3 (45 Mbps), OC-3 (155
6|Global Crossing NO YES YES NO 2.5 Gbps and 10 Gbps Mbps) to OC-48 (2.488 Gbps)
DS-1 (1.5Mbps) to OC-192
7|Integra Telecom NO YES YES YES 1Gbps to 10Gbs (10Gbps)
8|Level (3) YES YES YES YES 2.5 Gbps and 10 Gbps DS-1 to OC-192
9|Noel Communications NO NO NO NO NO DS-1, DS-3, OC-N (OC-1927?)
10|PAETEC NO YES NO NO NO
11]Qwest YES YES YES YES 1GbE, 2.5Gbps, 10Gbps DS-1 to OC-192
12]|Silver Star Telecom YES YES YES NO 2.5 Gbps and 10 Gbps DS-1 to at least OC-48
Threshold
13|Communications YES NO NO NO NO up to OC-192
TW Telecom (Time 1.06 Gbps, 2.125 Gbps, 10  |DS-1, DS-3, OC-3, OC-12, OC-
14| Warner) NO YES YES YES Gbps 48
sub-56Kbps all the way up to
15|Verizon NO YES YES YES 8 Mbps to 10 Gbps 0C-192
16|WCI NO NO NO NO NO DS-1 to OC-48
17[X0O Communications NO YES YES YES 1 Gbps to 10 Gbps OC-3, OC-12, OC-48

The range of pricing offered by existing compestor Seattle is shown in Table 40.

Table 40: Pricing Comparison Table

. . Pricing
Service Bandwidth Range Tow High Onit
Dark Fiber [Variable $17,000 | $35,000 |per mile per fiber pair
Ethernet 1 Mbps to 10000 Mbps $1,210 $6,734 [monthly recurring charge*
Wavelength |1.25 Gbps to 10 Gbps $7,000 | $62,800 [for a 20-mile circuit
SONET 51.84 Mbps to 10 Ghps $1,100 | $27,000 |monthly recurring charge*

* Excludes non-recurring charge
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8.3.1 Dark Fiber Services

Six service providers in the Seattle region offarkdfiber services: 360 Networks, Abovenet,
Level 3 Communications, Qwest, Silver Star Telecand Threshold Communications.

360 Networks is located at 2001 Bvenue in Seattle, WA. It provides dark fiber|laoation
services and use of conduit, where available, omaimidual case basi$> Dark fiber however
is not available widely as are some of their ot@nmunication products.

Abovenet serves both national and local custom@&ark fiber can be leased by the month or
procured using an Indefeasible Right of Use foiy2ars. Dark fiber lease costs approximately
$2,500 per mile per fiber pair per month; a 20-yemtefeasible Right of Us&® would be
approximately $17,000 to $20,000 per mile per fipair. Their fiber map is shown in Figure
32.

Level 3 Intercity Dark Fiber serves national custosnas well as local ones. It charges
approximately $30,000 to $35,000 per mile per fibair as part of a 20-year Indefeasible Right
of Use. Seattle is one of its Metro Dark Fiber kets. The Level 3 office and operations
facility is located at 1000 Denny Way, Seattle, V@8,109 and houses local staff and gateway
switch equipment, along with additional space fgpansion and collocation services. Level 3
also provides collocation services; the pricingyically a non-recurring charge of $2,200 and
monthly recurring charge of $990 for a standard 42*RU (rack unit) cabinet with a 20 amp
power feed.**’

Qwest Commercial Dark Fiber (QDF) is a deployedijtwstrand or pair of fiber optic strands
that connects two points within Qwest's networkhwitthe same LATA and state. QDF is a
single, existing transmission path that terminaesa Qwest Fiber Distribution Panel (FDP) or
equivalent, between two non-impaired Qwest Wiret@mnor between any Qwest Wire Center
and an end user premises, Meet Point or CLEC switéfi Qwest Commercial Dark Fiber
(QDF) has been provisioned in the following confegions:

Qwest Commercial Dark Fiber Interoffice Facility@®-10F) is a deployed route
between two Qwest Wire Centers.

Qwest Commercial Dark Fiber Loop (QDF-Loop) is aldged route between a Qwest
Wire Center and the end-user premises.

Qwest Commercial Dark Fiber MQDF/EQDF (QDF - MQD®IEF) is a deployed route
between a Qwest Wire Center, and Meet Point faolitCLEC switch.

Qwest Commercial Dark Fiber Suploop (QDF - Sublde@ deployed route that is any
fractional portion of a Loop.

145 http://www.360networks.com/default.asp?ID=@cessed August 5, 2008

146 http://www.abovenet.com/abowttcessed August 5, 2008.

147 http://www.level3.com/brochures/e_brochures/Intgrddark_Fiber_e_brochure.pdiccessed August 5, 2008.
148 hitp://www.qwest.com/wholesale/pcat/qwestdarkfibenl accessed August 5, 2008
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Figure 32: Abovenet — Seattle, WA Fiber Map*

Silver Star Telecom has Master Service Agreemeittsmany CLECs and IXCs throughout the
United States. Silver Star Telecom resells daberfiprocured from other vendors such as
AT&T, Verizon and Sprint with whom they have pareg™°

149 http://www.abovenet.com/products/maps2/maps/WA%2€®8620market%2011-13-07.pdhccessed August
5, 2008
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Threshold Communications, Inc. serves the locattlee@rea and offers dark fiber services.

8.3.2 Ethernet Services

Thirteen of the seventeen providers offer Ethesevices with bandwidths ranging from 1
Mbps to 10000 Mbps (10 Gbps). The carriers whoridethese services in the Seattle region
are 360 Networks, Abovenet, AT&T, Cross stream camications, Global Crossing, Integra
Telecom, Level(3), Paetec, Qwest, Silver Star Tatec TW Telecom, Verizon and XO
Communications. Prices depend on the bandwidtiwark configuration (i.e., point-to-point or
point-to-multipoint), and whether the service itpcted or unprotected, switched or mesh
structure or dedicated configuration.

360 Networks offers limited coverage in the Seaitiea. They provide 1 Gbps Ethernet long-
haul transport service, which is aimed more atomati customers than local ones. This service is
priced on an individual case ba$is.

Abovenet’s Ethernet service is offered as a managedce at a bandwidth of 1 Gbps and 10
Gbps over a dedicated pair of fibers in the meégian. The 1 Gbps point-to-point Ethernet
servic?sgtypically carries a monthly recurring chergf $5,565 to $6,734 for a three-mile
circuit.

AT&T has four different types of Ethernet product&igaMAN, DecaMAN, Opt-E-MAN and
EPLS-MAN. GigaMAN provides a native rate intercention of 1 Gbps between customer end
points. AT&T uses Coarse Wavelength Division Mulkixing (CWDM) to carry the traffic
between end points; the handoff can be either singlde or multi-mode fiber. DecaMAN
connects the end points at 10 Gbps and is deliveved a wavelength division multiplexing
system as well. The data is transmitted in naftreernet format similar to GigaMAN, only 10
times faster. Opt-E-MAN service provides a switth&thernet service within a metropolitan
area. It supports bandwidths ranging from 1 Mlap4@00 Mbps, and configurations such as
point-to-point, point-to-multipoint, and multipoitd-multipoint. A typical 100 Mbps Opt-E-
MAN service would have a non-recurring price of@80 and monthly recurring price of $1,210
to $1,850 for a period of approximately one ye8imilarly, a typical 1000 Mbps Opt-E-MAN
service carries a non-recurring charge of $1,78@ an monthly recurring charge of
approximately $2,040 to $3,540. The Ethernet Reivane Service-Metropolitan Area Network
(EPLS-MAN) is a point-to-point, fixed-bandwidth Eimet transport service within a
metropolitan area and is available at speeds rgrfgim 50 Mbps to 1 Gbps. The Ethernet data
in this case is transmitted using SONET technoldggr Gigabit Ethernet service, customers can
choose from 50 Mbps, 300 Mbps, 600 Mbps or 1 Glngsteve the option of single mode or

130 htp://lwww.silverstartelecom.com/es_privateline.htmcessed August 5, 2008

5L http://www.thresholdcommunications.com/productl lhtaccessed August 5, 2008

152 http://www.360networks.com/default.asp?IDa&cessed August 5, 2008.

153 hitp://www.abovenet.com/products/transport-metraénml accessed August 5, 2008.
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multimode hand-off. For Fast Ethernet service, cere choose from 50 Mbps or 100 Mbps with
electrical hand-oft>*

A fifth Ethernet service offered by AT&T is the Wivailable Managed OptEring, which
leverages the Resilient Packet Ring (RPR) SONEhn@ogy to provide optical Ethernet
service supporting any-to-any Local Area NetwortM#&N connection. Businesses can also get
Internet access through this configuration. Theshhology is interoperable with Dense
Wavelength Division Multiplexing (DWDM) technologgand can support a mix of Time
Division Multiplexing (TDM) technology as well asipket technology>®

Global Crossing offers Ethernet service over SONBIDM or using MPLS. Its product
Ethersphere provides point to multipoint and angng services from 1 Mbps to 1000 Mbps and
is available globally. Its offers another produgtherline provides point to point services
between its point-of-presence or between its PQPcaistomer location and speeds of 10, 100
and 1000 Mbps. Bespoke Ethernet service producteniiger is constructed by Global Crossing
to the desired customer premises and uses eithRE$®@r wavelength based on the customer
requirements to transport its Ethernet data.

Integra Telecom carries Ethernet traffic over IBNEET network. It offers speeds of 100 Mbps,
1000 Mbps and 10 Gbps. Its Ethernet service pitoditca Ethernet — MAN is offered in 18
metropolitan regions.

Level(3)’'s Ethernet Virtual Private Line (VPL) idfered in speeds ranging from 1 Mbps to 1
Gbps. lItis an end-to-end Layer 2 switched Ethieseevice delivered via a Multi-protocol Label
Switched (MPLS) backbone. Fast Ethernet (Fastl)@Gigabit Ethernet (GIigE) interfaces are
available, with virtual circuit bandwidths up to @abs in 1Mbps, 10Mbps and 50Mbps
increments. Customers can allocate bandwidth plicgtion, prioritize traffic into two different
Classes of Service, and provision Virtual Circuits point-to-point and hub-and-spoke
configurations. The Level(3) Metro Ethernet Prevaine and the Intercity Ethernet Private Line
solutions provide Ethernet over SONET (EoS) servibafferent bandwidths can be chosen in
the Metro region with capacities ranging from 3 Mhp 1000 Mbps and intercity service from
50 Mbps to 1000 Mbps. The backbone SONET ringradegted; however, the handoff to the
customer is not*®’

154

http://www.business.att.com/service overview.jsp@id=Product&repoitem=w_ethernet&serv=w_ethernet&se

port=w_data&serv_fam=w_local data&state=Californs@@&ment=wholaccessed August 5, 2008.
155

http://www.business.att.com/enterprise/Family/elseas_and_local_services/eb_ultravailable managéering s
ervice/accessed June 04, 2008.

156 http://www.globalcrossing.com/enterprise/managehertet/managed_ethernet_landing.aspecessed August
6, 2008

157 http://www.level3.com/brochures/e_brochures/Metrinenet Private_Line_e_brochure.pafccessed August
5, 2008.
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Paetec has a national IP network over which itreftéthernet services using MPLS. Target
customers include those currently on Frame RelaTv circuits. *°®

Qwest provides point-to-point and point-to-multipioservice configurations for native Ethernet

service over a pair of fibers to the customer'satmn. Speeds of 5 Mbps to 1 Gbps are offered
over a meshed Ethernet network. The solution seth@n a shared transport data bandwidth. A
protected OC-12 SONET circuit is priced by Qwesa aton-recurring charge of $7,600 and a
monthly recurring charge of $7,000 for a periodoé year:>®

Silver Star Telecom provides LAN to LAN connectwthroughout Oregon and Washington. It
supports speeds from 1Mbps to 1 Gbps. The seiviae_ayer 2 solution that supports Virtual
Local Area Networks (VLANS), allowing one circuit support both Internet service and point-
to-point connections as well as point to multipa@iohnections®®

Time Warner offers Metro Ethernet with the choidededicated full-duplex 10 Mbps, 100
Mbps, or 1000 Mbps Ethernet service. Protected &ammprotected configurations are

available!®?

Verizon offers Ethernet services under three dffierproduct categories—Ethernet LAN,
Ethernet Private Line, and Ethernet Virtual Privatee. The Ethernet LAN is a multipoint-to-
multipoint bridging service at native Local AreatiNerk (LAN) speeds. It is configured by
connecting customer User Network Interfaces (UNdspne multipoint-to-multipoint Ethernet
Virtual Connection or Virtual LAN (VLAN), and prodes two Class of Service options—
standard and real time. The Ethernet Private lsreemanaged, point-to-point transport service
for Ethernet frames. It is provisioned as Ethemadr SONET (EoS) and speeds of 10 Mbps to
1 Gbps are available. The Ethernet Virtual Privatee (EVPL) is an all-fiber optic network
service that connects subscriber locations at eatixN speeds; EVPL uses point-to-point
Ethernet virtual connections (EVCs) to define sitesite connections. It can be configured to
support multiple EVCs to enable a hub and spokdignaration and supports bandwidths from 1
Mbps to 1000 Mbp&®?

XO Communications offers Ethernet services at ftifferent speeds—10 Mbps, 100 Mbps, 1
Gbps, and 10 Gbps (LAN/WAN PHY). The services suppcopper, single mode, and
multimode interface$®®

1%8 hitp://www.paetec.com/data/mpls_vpn_overview.htaccessed August 5, 2008

139 http://lwww.qwest.com/largebusiness/enterprisesohsiiproducts/ethernet/moe.htratcessed August 5, 2008
180 http://www.silverstartelecom.com/es_ethernettranspion accessed August 6, 2008

181 http://www.twtelecom.com/Documents/Resources/PDEKeiingCollateral/2701NativeLAN.pgf accessed
August 5, 2008

182 http://www.verizonbusiness.com/products/data/etiéatcessed August 5, 2008

183 hitp://www.xo0.com/carrier/transport/Pages/etheasgx accessed August 5, 2008
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8.3.3 SONET Services

Sixteen of the 17 providers offer data transporingisSynchronous Optical Networking
Technology. Synchronous Optical Networking sersviege available in speeds ranging from
Optical Carrier-1 or OC-1 to OC-192, which is fré&h Mbps to 10 Gbps.

360 Networks’ Synchronous Optical Networking seevis capable of carrying voice, data, and
video traffic and is available at access speed3®@{3 (155 Mbps), OC-12 (622 Mbps), and OC-
48 (2.5 Gbps). OC-192 is available on some long-rautes. The optical point-to-point service

provides the backbone network for higher-layer grot networks such as ATM and Internet

Protocol (IP). 360 Networks also offers tieredtpotion/restoration based on the customer’s
requirements. The network can be unprotected weaaredredundant (in which a secondary port
takes over when the primary fails), ring-protecfedwhich the network has two diverse paths,
each of which is equipment-protected and ridesnandiverse wavelengths), and 1+1 protected
(in  which equipment-protected circuits are furthprotected by redundant cards that
automatically switch in case of a failuréj.

Abovenet has an extensive Dense Wavelength Dividwuitiplexing (DWDM) network
nationally and uses wavelengths to carry SynchrenQptical Networking traffic. The
Synchronous Optical Networking services are pricedthe same way as the wavelength
services-®

AireSpring is primarily a voice company and off&gnchronous Optical Networking services to
carry mainly voice traffic and some data rangiranfrDS-1 to OC-48 over its fiber network.

AT&T's Dedicated Synchronous Optical Networking RinService (DSRS) provides a
customized, dedicated self-healing ring networktieo or more customer locations. The ring,
with bandwidth levels of OC-3, OC-12, OC-48, or Q€2, supports voice, video, and data via
DS-1 and higher interfaces. The ring architectureluding sub-rings, is designed to provide
increased reliability and functionality. Dedicat®gnchronous Optical Networking Ring Service
provides Automatic Protection Switching, which ieases the availability of the services on the
ring. The cost for an OC-12 DSRS network is appnately $1,325 to $1,350 per mile. AT&T
also offers the Self-healing Transport Network ($TMhich is an optical fiber service
connecting two or more access nodes using opfigat fn a dual-ring structure. STN provides
transport of various transmission bandwidths, algwthe use of voice, data, and video service
on a single platform serving numerous locations. TNSservice includes self-healing
characteristics, multiplexing, performance moniigriand network supervision. AT&T'’s third
Synchronous Optical Networking service, ACCU-RingpRovides a reliable, cost-effective
solution for customers that are spread out in maogtions. ACCU-RIng® is a private network
backbone that uses a dedicated high-speed fibgtaicarry all of a customer’s network traffic.

184 http://www.360networks.com/default.asp?ID=2¢essed August 5, 2008.
185 hitp://www.abovenet.com/products/transport-wdm.himtessed August 5, 2008
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ACCU-RIing® service accommodates private line, swatt; and enhanced services to carry local
and long distance voice, data, and video traffic.

Cross stream communications offers Synchronousc@piietworking services with bandwidth
ranging from DS-1 (1.5 Mbps) to OC-192 (10 GbpEhe company says they offer 100 percent
network availability and is available in Seattlelarther cities within the United States.

Global Crossing offers Synchronous Optical NetwagkEDH self-healing rings which employ

4-fiber bidirectional line switched ring (BLSR) ga. Customer access options include local
loop, PoP interconnection and metro service. ferefbandwidths from DS1 to OC-48 over its
global network. The company targets more customhoetsng for international connectivity.

Integra Telecom’s Synchronous Optical Networkingwuek is diversely routed and can be
designed to have 1+1 protection. Bandwidths afered from DS-1 to OC-48 and SLA offers
an availability of 99.999 percent.

The Level 3 Metro Private Line service uses redahdlacal Synchronous Optical Networking
rings to move data traffic between customer enchtpoi The service supports speeds of DS-1
(1.544 Mbps), DS-3 (45 Mbps), OC-3 (55 Mbps), OC(135 Mbps), OC-48 (2.5 Gbps), and
0OC-192 (10 Gbps). The transport can be in a polmeint, hub, or Private Dedicated Ring
(PDR) configuration, depending on the customersdse The Level 3 Private Dedicated Ring
(PDR) configuration provides a protected SONET iseroffered at ring capacity speeds of OC-
48 (2.5 Gbps) or OC-192 (10 Gbps). The Synchron@psical Networking equipment is
dedicated for the customers’ use and is provisianed the Level 3 Metro network. With the
Private Dedicated Ring service, the customer canfigare the drop side, or lower bandwidth
circuit capacity, at each of the nodes on the tingnter and exit the ring in increments ranging
from DS-1 to OC-48 or 50 Mbps, 150 Mbps, 300 MbH8D Mbps and 1GB for Ethernet
interfaces. Level 3 Private Line Hub service pdeg point-to-point, dedicated high bandwidth
private line connections between a major data aggien point and an end site. The Private
Line Hub service allows a customer to aggregateapei line traffic at a Level 3 point of
presence, from metro and intercity sites, and plewia single, high-bandwidth, private-line
connection to another locatiof.

Noel Communications provides uni-directional pathitsh ring (UPSR) within cities in
Washington State. The company has an OC-12 and®fiber network and a failover to a
microwave network.

166 http://www.business.att.com/service fam_overvies?igpoid=ProductSub-
Category&repoitem=eb_accuring_service&serv_portaebess and local services&serv_fam=eb accuring serv
ce&segment=ent biaccessed August 5, 2008

%7 hitp://www.level3.com/brochures/e_brochures/Metmiva®e Line_e_brochure.pdiccessed August 5, 2008
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Figure 33: Noel Communications Service Are®®
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Qwest provides speeds ranging from DS-1 to OC-l8feutheir Metro Private Line Service.

Its a redundantly routed Synchronous Optical Nekww network. The network runs

Bidirectional Line Switched Ring (BLSR), in whice ring is active and the second ring
passive. The second ring is used for path pratectin case of a fiber cut and the failure of the
active ring, the second ring will take its placed awute in the opposite direction within 50
milliseconds.

Silver star telecom offers speeds of DS-1, DS-3;3)©C-12 and OC-48 within the United
States and mainly concentrated in the areas of Wgtsim state and Oregon. They have
agreements with other carriers to provide a moreptete solution as the customer needs.

Threshold communications offers private line salné which offers Synchronous Optical
Networking speeds from T1 to OC-192 within the Wl iternationally*°

Time Warner Telecom offers different services usiBgnchronous Optical Networking
technology. The Native LAN or Metro-Ethernet seed include speeds of DS-1, DS-3, OC-3
and OC-12 and act as an extension of the orgaaiPatLocal Area Network:’® The Dedicated

188 htp://www.noelcommunications.com/ourNetwork.plapcessed August 6, 2008

189 http://www.thresholdcommunications.com/productl lhtaccessed August 6, 2008

10 hitp://www.twtelecom.com/Documents/Resources/PDEKeiingCollateral/2701NativeLAN.pgf  accessed
August 5, 2008
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High Capacity service includes speeds ranging ftofnMbps to 10 GbpS! Both services are
available in different configurations, such as Rédpoint, Point-to-multipoint, and Multipoint-
to-multipoint.

Verizon Metro Private Line Synchronous Optical Netiking Service provides Synchronous
Optical Networking handoff at speeds of OC-3 (15bps), OC-12 (622 Mbps), OC-48 (2.5
Gbps) and OC-192 (10 Gbps). Verizon offers varicaisfigurations such as concatenated (full
bandwidth) services and channeled services, poipbint, point-to-multi-point, linear, and
protected path. Verizon’s Dedicated Synchronousic@bfNetworking Ring (DSR) has dual-
fiber, dedicated ring architecture. It can cargpditional voice, data, and video applications, and
supports Synchronous Optical Networking interfasiesh as Ethernet, DS-1 access, and Trans-
Multiplexing. DSR is available at OC-3, OC-12, O8-4nd OC-192 bandwidtH&

W(CI uses other carrier’s networks such as Globak§ing, Broadwing, Level(3), Qwest and XO
Communications. The fiber network offers bandwsdflom T1 to OC-48 with 100 percent
availability.

XO Synchronous Optical Networking service providestomers with a secure, high-capacity
customized network. The ring architecture of thaxchronous Optical Networking services
provides the security needed for high-bandwidtimgnaissions. Bandwidths of OC-3, OC-12
and OC-48 are supported with this service and goHpioint, point-to-multipoint and multipoint
configurations are availabfé®

8.3.4 Wavelength Services

Eleven of the 17 providers offer data transporhgsvavelength services with speeds ranging
from 2.5 Gbps to 10 Gbps.

360 Networks offers wavelength services at 2.5 Gops 10 Gbps. The company has limited
coverage in the Seattle region and serves morenattarriers than local on&¥.

Abovenet has an extensive DWDM network in the UWhitates. Their Metro WDM service
supports speeds of 2.5 Gbps and 10 Gbps. It sippostocols such as Gigabit Ethernet and
Synchronous Optical Networking’

Wavelength services from AT&T can be purchased uonidhe WaveMAN service, the
Metropolitan Optical Ring (MON) Service, or the tdltailable Network Service. WaveMAN
service is a point-to-point data transport serfaceinterconnecting to interLATA, interstate

1 htp://www.twtelecom.com/cust_solutions/serviced/ds_capacity.htmlaccessed August 5, 2008
172 hitp://www.verizonbusiness.com/us/products/datg/#idsr accessed August 5, 2008

173 hitp://www.x0.com/carrier/transport/Pages/privatelaspxaccessed August 5, 2008

174 http://www.360networks.com/default.asp?ID=28cessed August 5, 2008

75 hitp://www.abovenet.com/products/transport-wdm.hmtessed August 5, 2008
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networks. The service uses a Coarse Wave Divislahiplexing (CWDM) signal over fiber,
connects intraLATA networks to long-haul servicaed provides interconnection handoffs of
intraLATA Synchronous Optical Networking and Inteceange Carrier Optical Wave service at
Synchronous Optical Networking interface levels2dd Gbps and 10 Gbps. The MON Ring
Service provides optical transport using Dense Wdigision Multiplexing (DWDM)
technology in a dedicated ring configuration. T&available® Network Service (UVN) is a
managed, custom Dense Wavelength Division Multipigxor Synchronous Optical Networking
-based solution. It provides the communicatiorhpgagtween a customer’'s premises and the
nodes of AT&T’s POP/AT&T Local Network Services (S) or a third-party fiber provider'$®

Global Crossing offers wavelength services at 2Bbpssand 10 Gbps in unprotected,
bidirectional point to point links. Global Crosgia EtherWave Service provides point to point
Ethernet connectivity over a 10 Gbps wavelerith.

Integra Telecom’s Dense Wavelength Division Mubtiphg network serves parts of Seattle and
provides wavelength bandwidths ranging from 1 Gtap40 Gbps. They offer customers the

option of both flat fee and usage fee billing opicand the solution can be customized to the
user's needs’

Level(3) Intercity Wavelength is a point-to-poininprotected wavelength service at 2.5 Gbps,
10 Gbps, and 10GE LAN PHY. It supports speeds éetvDS-1 to OC-192 and 10 GigE LAN
PHY and 40 Gbps waves.

Qwest wavelength service, termed “QWave,” is a rgadaprivate point-to-point service
delivered over a dense wave division multiplexirggwork. Qwest provides an end-to-end
solution with a wide range of transport bandwidihsluding 1 Gbps, 2.5 Gbps and 10 Gbps. A
single-path 1.25 Gbps wavelength is priced by Qwesatnon-recurring charge of $14,600 and a
monthly recurring charge of $14,000 for a periodoé year-"

Silver star telecom offers speeds of 2.5 Gbps &@Hps wavelength services within the United
States and mainly concentrated in the areas of Wgtsim state and Oregon. They have
agreements with other carriers to provide a moreptete solution as the customer needs.

Time Warner Telecom offers wavelength transporvises under its Dedicated High Capacity
service. It offers speeds of either 2.5 Gbps oiGhps. This is available in a point-to-point
configuration*®°

176

http://www.business.att.com/service_overview.jsp@8ig=Product&repoitem=w_wavelength&serv=w_waveldngt
&serv_port=w_data&serv_fam=w_local_data&state=C@ailifa&segment=wholeaccessed August 5, 2008

Y7 http://www.globalcrossing.com/carrier/carrier_wasrith.aspxaccessed August 6, 2008

178 http://www.integratelecom.com/products/private_reking/man.aspaccessed August 6, 2008

179 http:/lwww.qwest.com/largebusiness/enterprisesohstiproducts/ethernet/qwave. htratcessed August 5, 2008.
180 hitp://www.twtelecom.com/cust_solutions/serviceslchi_capacity.html , accessed August 5, 2008
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Verizon’s Dedicated Wavelength Ring Service is gdral transport technology that allows
protocol-independent transport over a single fipair and eliminates the need for layered
networks. The ring architecture operates as desimgtwork and allows easy addition and drop
of channels at desired locations. Dedicated Wagthe Ring Service also supports a broad
range of protocols, with bandwidths ranging fromM®ps to 10 Gbps. Verizon also offers
different types of protection, depending on thet@mer's network need$?

XO wavelength services support bandwidths of 1 GHtpgrnet to 10 Gbps Ethernet or 2.5 Gbps
to 10 Gbps (protocol-independent). The protocdependent (XO Clear Channel)
accommodates multiple protocols including Ethermetynchronous Transfer Mode (ATM),
Synchronous Optical Networking, and Frame Réfay.

8.4 Potential Competition for a Municipal Network

The following providers and services are likely dompete with any Fiber-to-the-Premises
(FTTP) project that results from this initiative:

Internet Access: In addition to high-speed Internet providers (DSid &able modem),
AT&T another key source of Internet competition is matioand local
Broadstripe providers who offer low-priced dial-up servicesivéh the magnitude
Clearwire of a FTTP investment, competing on cost is difficulTo capture
Comcast customers, a FTTP provider must demonstrate thdircadband
Dish Network connection will give the consumer better value.

EarthLink

HughesNet Digital Subscriber Lines (DSL) and cable connediaifer reliable
Qwest and cost-effective Internet access. DSL and csdateice are currently
Sprint available in many locations.

Speakeasy

Wild Blue T1, frame relay, and ISDN access is currently abdé in some area:

HughesNet and other satellite-based providers affeinternet service
that does not require a telephone line.

The use of WiF#3 to deliver retail Internet services for the resitits
and small business markets has received much iatieoxer the past
three years. However, results have been disappgint-or example,
EarthLink once viewed WiFi as a fundamental paritefstrategy to
move away from its status as a fledging InternetviSe Provider
business. The company’s venture into WiFi was oosssful, and it is
now liquidating all its WiFi investments.

181 http://www.verizonbusiness.com/us/products/datg/#dwr accessed August 6, 2008
182 hitp://www.xo0.com/carrier/transport/Pages/wavetbragpx accessed August 6, 2008
183 Either privately or publicly owned.
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Discussions regarding the use of WiMax have acatddrover the past
year. Sprint is looking towards WiMax as a keyttonext generation
of mobile data products. WiMax does have the ga@krto deliver
high-speed Intemt access that would compete with cable and C
However, it is not a solution for organizations kow for the next
level of speed and reliability.

There are 17 providers in Seattle offering highazdtly data services
with bandwidths ranging from 100 Mbps to 40 Gbpsva#l as leasing
dark fiber. The high-capacity providers offer deded and switched
bandwidth services using technology such as Ethexn@00 Mbps,
1000 Mbps or 10 Gbps, Coarse or Dense Wavelengthsibm
Multiplexing and Synchronous Optical Networking Taology.

There are six providers offering dark fiber in Sleatwelve providers
offering Ethernet services both switched and dedda eleven
providers offering wavelength services ranging framGbps to 40
Gbps wavelengths and sixteen providers offeringcBgonous Optical
Networking Technology services. Dark fiber is offeérby lease either
on a per month basis or for an Indefeasible RigHtide (IRU) term of
20 years.

Most of these providers are national and some aresept
internationally and offer local and long-distanesgvices. Section 8.4
provides further details on each service produdtthe providers that
offer each service product.

The incumbent telephone company is not the only p=iition for
local telephone service. The capability and rdiigbof wireless
services is increasing, and Personal Communicatgersice (PCS)
providers have a long-term objective of becomingatiernative local
telephone provider. Incumbent telephone provithenge already seen
a decrease in services due to wireless options.200b, wireless

Competitive Local telephone usage surpassed traditional landlinphelee service, and

Exchange
Carriers
VolP Providers

Wireless Providers

the number of users relying on wireless commurocationtinues to
grow. Today it is estimated that 20 percent ofltada the US do not
have a traditional landline telephone and rely esiekely on a wireless
or Internet connectiotf* This phenomenon is not limited to young
people. More than half the adults who use a deding only are older
than 30.

134 The Harris Poll No. 36, April 4, 2008

© CTC 2008



Cable
Television/Video:
Broadstripe
Comcast
Earthlink

Draft Broadband Risk and Benefit Assessment
Seattle City Light
Page 152

To compete with Qwest and other competitive serpiceviders, new
market entrants will need to obtain a large logaloav-cost call area,
and telephone number portability will be essenti@therwise, if a
new entrant’s local calling area is restricted he City limits, the

competition will have a perceived advantage. Dgitime registration
process and negotiation of interconnection agre&mevith the

Incumbent Local Exchange Carriers (ILECs), newcawatl need to

address issues related to the local call area amtber portability.

The bundling of local and long-distance telephomises, as well as
wireless service in some areas, allows providefsettbome “one-stop”
services for business and residential customers.

Many business and residential users are lookintet alternatives to
traditional landline local telephone service. Afigive service
providers, such as Vonage and Skype, provide \&aceices over the
Internet. These VolP offerings require a robugerimet connection
and quality of service to provide adequate voiaamuminications.

Broadstripe and Comcast each operate a two-way itHyBiber
Coaxial system. They offer a range of packagesitidude digital
services, HDTV, movie channels, pay per view, angicy They also
provide digital video recording (DVR), video on damd, and cable
modem service. Broadstripe and Comcast coverrdiffeareas of

DBS (Dish Network Seattle and consumers do not have a choice betthese providers.

and DirecTV)

Direct Broadcast Satellite offers an alternative titaditional cable

IP Video Providers television. With a smaller dish than their predsoes, aesthetics are

(CinemaNow,
Movielink, etc.)

not as much of an issue as they were in the pélse cost of Direct
Broadcast Satellite continues to decline. Withitdligquality, near
video-on-demand, and Internet access, Direct BisidSatellite
providers have substantially increased its shathefcable television
and Internet markets. IP-based video programmingpetes with
video on demand programming offered by traditiazedle providers
This service is becoming more popular as a reguheflexibility and

convenience it offers users.

IP-based services, such as CinemaNow and Movietiffey movies
and video programming that are downloaded fromitkernet. These
services allow customers to watch programming raesi and places
that areconvenient for them using media that has Interreeess.
Cable television VOD programming does not have thebility
advantage that the IP-based service offers, becaisgtemers of cable
VOD must watch the programming on a television emted to the
cable system.
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